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Surveillance mechanisms
detect the presence of
premature stop codons in
mREMNA and target those
mRMNAs for destruction by a

process known as nonsansea

mediated decay.

Click hare for tha full
figure and more details.
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RNA surveillance: watching the
defectives

Only those changes in DNA sequence that have
functional consequences are known as
disease-causing mutations. One such frequently
occurring mutation causes a premature stop codon to
appear in the middle of a protein-coding sequence of
messenger RNA (mRNA). Stop codons (a triplet of
nucleotides: UAA, UAG or UGA) normally signal the end
of the stretch of mRNA that is translated into protein, so
when one appears early, the result can be a truncated
protein that could have nasty consequences for the host
organism.

However, a mechanism known as ’'nonsense
mediated decay’ has evolved to detect these harmful
RNAs, and sequence analysis suggests that it may
have been conserved in eukaryotic organisms,
including humans. In yeast, three proteins have been
identified that are required to seek and destroy the partly
translated RNAs: Upf1p, Upf2p, and Upf3p.

Upf1p is an RNA unwinding enzyme - a helicase - that
requires ATP for activity. Unfortunately, Upf1p will
unwind pretty much anything, not just the problem
mRNAs. So Upf2p and Upf3p are thought to be required
to help Upf1p discriminate between nonsense and 'real’
mRNAs.

How do the core proteins work in synergy to trigger
nonsense-mediated decay? One possibility is that
Upf3p, along with several other ribonuclear proteins,
may first bind to an mRNA as it is being exported from
the nucleus en route to the ribosome, the site of protein
synthesis. If the mRNA is fully translated into protein,
Upf3p and the other protein factors are displaced.
However, if there is a premature stop codon, Upf3p and
cohorts may sit tight and mark the mutant mRNA as one
that needs disposing of. Experiments have shown that
Upf3p can bind Upf2p. Once bound, Upf2p could signal
to the 'termination complex’ - a mixed bag of termination
factors that includes Upf1p. This results in the release
of the incomplete polypeptide from the ribosome, mRNA
unwinding by Upf1p, and, exposure of the mRNA for
total degradation by exonuclease.

While this model is attractive, more experiments are
required to shown that this actually happens in a living
yeast cell.

Many of the mutations that form a premature stop
codon lead to human disease, for example, those in
BRCA1 that lead to breast cancer, or those in NF1
that lead to neurofibromatosis type 1, to name just two.
There are two ways by which nonsense mediated decay
can play a role in the disease process. The first occurs
when the machinery is functioning correctly: if mutant
mRNAs are removed, then there will be a reduction in
the amount of mRNA and protein available in the cell.
The second is when a mutation occurs in the nonsense
mediated decay process itself, such as a mutation in
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RNA surveillance: watching the defectives
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Figure 1. Nonsense-mediated decay (NMD) in yeast, as a model for NMD in
humans. Ribonuclear proteins that bind to mMRNAs in the nucleus remain

associated with the mRNA as it becomes attached to the ribosome. When a
premature stop codon is present, one of these proteins could be Upf3p. If Upf3p, or
another as yet unidentified factor, is recognized by the surveillance complex
(represented here by the eye), then the NMD mechanism is triggered. In yeast, this
trigger may be assisted by the binding of Upf2p to Upf3p, after which the Upf1p
helicase unwinds the mRNA, leaving it open for degradation by a decapping enzyme
and exonuclease. Should the premature stop codon not be recognized, translation of
the mRNA proceeds and results in the production of a truncated protein.
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This is the query page for a BLAST search. The sequence of yeast Upf1p is entered in the
textbox below. The database to be searched can be selected from the following pull-down
menu, as can the format that the sequence is submitted in. Click on the "Submit Query" button
below the textbox to find similar sequences to this query in the database.

Database [ nr i]

The amino acid query sequence is filtered for low complexity regions by default.

Enter here your amino acid sequence as [ Sequence in FASTA format i]

WOOLUNUL TI ARVEV DVU FLAIREN

DYI | LSCVRANEQQAI GFLRDPRRLNVGLTRAKYGLVI LGNPRSLA
RNTLWKHL LI HFREKGCLVEGTLD

NLQL CTVQL VRPQPRKTERPMNAQENVESEMEDFPKFQDFDAQSMY
SFSGQ GDFGNAFVDNTELSSYI N

NEYWNFENFKSAFSQKQNRNE! DDRNL YQEEASHL NSNFAREL QRE
EQKHEL SKDFSNLG

( Submit Query | [ Reset |

Please read about FASTA format description

The options below are for advanced users. In this example, the number of descriptions has
been set to the maximum of 500, with upto 500 alignments returned. If non of the other
parameters below are changed or selected, then BLAST is run in default mode.

Advanced options for the BLAST server:

i] M[ default
Descriptions Alignments

Expect value for inclusion in PSI-BLAST iteration 1 |0. 001

ExQect[ 10 i] [ NcBl-gi [ Graphical Overview

Other advanced options: |

[ Submit Query ] [ Reset ]
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Query= gi|400350|sp|P30771|NAM7_YEAST NAM7 PROTEIN (NONSENSE-MEDIATED MRNA
DECAY PROTEIN 1) (UP-FRAMESHIFT SUPPRESSOR 1) (971 letters) Database: Non-redundant
GenBank CDS translations+PDB+SwissProt+SPupdate+PIR 411,205 sequences; 125,914,940
total letters

Below are the results from a PSI-BLAST (see Altschul et al., 1997) search of the non-redundant
database using Upf1p as the query sequence.

The E value is a statistical measure of likelihood that the sequences listed below are truly similar to
the query, rather than found by chance alone. The lower the E value, the greater the confidence
that the protein found is a biologically significant match.

E-value threshold for inclusion in PSI-Blast iteration 1: 0.001
E-value threshold for inclusion in PSI-Blast iteration 2: |0. 001

PSI-BLAST constructs a similarity matrix from the significant hits found in a BLAST search and
uses this matrix to search the database in a second round of BLASTing. Each round of
PSI-BLAST that uses the matrix to search the database is called an iteration.

Distribution of 132 Blast Hits on the Query Sequence

|Nbuse- over to show defline and

Color Key for Alignnent Scores

<40 q0=5H0

125 250 375 500 625 790 875




Figure legend

The above summary of the BLAST results represents proteins that match the query sequence as
colored bars, with the most similar hit uppermost and appearing in red. Pink, green, blue and black
bars follow, representing proteins in decreasing order of similarity. Hatched areas indicate a gap in
similarity i.e., two or more distinct regions of similarity were found within the same protein hit.
Moving the mouse over the bars will display the name of the matching protein found in the textbox
above.

Click here to view alignments.
Click here to see the analysis of this BLAST result.
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About the alignments

There are many significant hits to Upf1p, although few that have high similarity over the complete sequence. Most hits
correspond to the helicase region of the protein.

The match with the top score is to itself (reassuringly) - the lower the e-value or the higher the score, the higher the
chance that the similarity is biologically relevant. Clicking on the scores will take you to the alignments for each of the top
ten hits (as requested in our query). Clicking on the ID numbers on the left will display the sequence record at the NCBI

site.

Back to BLAST result

Sequences with E-value BETTER than threshold

Score E
Sequences produci ng significant alignnents: (bits) Value
sp| P30771] NAM/_YEAST NAM7 PROTEI N ( NONSENSE- MEDI ATED MRNA DECAY... 1931 0.0
gi [ 2739355 (ACD03972) pNORF1 [ Honp sapiens] >gi| 3328175 (AF0740. .. 920 0.0
gl | 1885356 (U59323) type 1 RNA helicase pNORF1 [ Honp sapi ens] 919 0.0
ref | NP _002902. 1| PRENT1| regul ator of nonsense transcripts 1 >gi... 919 0.0
dbj | BAA19664| (D86988) KI AA0221 [ Honp sapi ens] 917 0.0
sp| @09820] YAC6_SCHPO HYPOTHETI CAL 105. 6 KD PROTEI N C16C9. 06C IN.. . 903 0.0
enb| CAA91194. 2 (Z54366) putative regul ator of nonsense transcr... 902 0.0
gb| AAC26789. 1|  (AF074017) nonsense-nedi ated nRNA decay trans-ac. .. 763 0.0
sp| P32644| YEO6_YEAST HYPOTHETI CAL 127.0 KD PROTEI N | N RAD24- BMVH. . . 231 2e-59
enb| CAB11611| (Z98951) hypothetical protein [Schizosaccharonyce... 230 4e-59
gi | 2984278 (AEO00770) DNA hel i case [ Aquifex aeolicus] 214 2e-54
sp| @92355] YDHA SCHPO HYPOTHETI CAL 192.5 KD PROTEIN C6G9.10C IN ... 205 2e-51
enb| CAB50143. 1 (AJ248286) DNA helicase, putative [Pyrococcus a... 202  1le-50
gi | 172574 (Mr4589) SENL [ Saccharonyces cerevi si ae] 202 1le-50
sp| Q0416| SEN1_YEAST TRNA- SPLI CI NG ENDONUCLEASE PGCs| Tl VE EFFECT. . . 202 1le-50
dbj | BAA30003 (APO00004) 656aa | ong hypothetical DNA-binding pr... 200 5e-50
dbj | BAA31600 (AB014525) Kl AA0625 protein [Honp sapi ens] 199 1le-49
gl | 2649188 (AE001009) DNA helicase, putative [Archaeoglobus ful... 198 2e-49
sp| @67568] Y104 METJA HYPOTHETI CAL ATP- BI NDI NG PROTEI N MJ0104 >g. .. 197 3e-49
gl | 3548803 (AC005313) putative DNA-binding protein [Arabidopsis... 193 b5e-48
sp| P34243| YKB7 _YEAST HYPOTHETI CAL 78.3 KD PROTEI N | N RAM2- ATP7 ... 192 1le-47
enb| CAA22438 (AL034463) t RNA-splicing endonucl ease positive ef... 190 5e-47
gl | 2622761 (AE000922) transcriptional control factor (enhancer-... 188 2e-46
gi | 3935147 (ACD05106) T25N20. 11 [Arabi dopsis thaliana] 183 4e-45
gh| AAD35099. 1| AE001689 5 (AE001689) DNA helicase, putative [The... 183 7e-45
enb| CAB43845. 1 (ALO78464) putative protein [Arabidopsis thaliana 178 1le-43
sp| @60560| SVB2_MESAU  DNA- BI NDI NG PROTEIN SMUBP-2 (INSULIN Il GE. .. 178 2e-43
pir|[|A47500 1g nu chain swtch region binding protein 2 - human 176 5e-43
ref| NP_002171. 1| PI GAVBP2| i mmunogl obulin mu binding protein 2 >. .. 176 5e-43
gi | 2340994 (U21094) Senlp [ Saccharonyces cerevi si ae] 176 9e-43
gi | 908917 (L24544) DNA helicase [Honp sapi ens] 176 9e-43
gl | 3176714 (AC002392) putative tRNA-splicing endonucl ease posit... 173 T7e-42
sp| P40694| SVB2_MOUSE  DNA- Bl NDI NG PROTEI N SMUBP- 2 >gi | 423421 pir. .. 169 6e-41
enb| CAA20978. 1 (ALO31629) cDNA EST yk384f3.5 cones fromthis g... 164 4e-39
sp| P23249] W10 _MOUSE PROTEIN MOV-10 >gi|110821| pir||A39611 prob... 158 2e-37
sp| P51530] Y083 HUMAN HYPOTHETI CAL PROTEI N KI AA0083 >gi | 1531548 . .. 154 3e-36
enb| CAB38508. 1 (ALO035637) hypot hetical helicase [Schizosacchar. .. 141 2e-32
gb| AAD38528. 1| AF144384 1 (AF144384) Dna2p [ Schi zosaccharonyces ... 141 2e-32
gh| AADA8967. 1| AF147263_9 (AF147263) contains simlarity to nons... 139 1le-31
enb| CAA90399. 1 (Z50070) simlar to DNA binding protein; cDNA E... 132 2e-29
enb| CAB54253. 1 (Z50070) F43G6. 1b [ Caenorhabditis el egans] 132 2e-29
gi | 2105497 (AF003740) similar to nmammalian DNA-binding proteins... 130 4e-29
sp| P38859| DNA2_YEAST DNA REPLI CATI ON HELI CASE DNA2 >gi | 626832| p. . . 128 2e-28
gi | 3063473 (AC003981) F22013.35 [ Arabidopsis thaliana] 124 3e-27
enb| CAA20777 (AL031540) hypot hetical ATP binding protein [Schi... 112 1le-23
enb| CAA93884 (Z70038) cDNA EST EMBL: D32579 comes fromthis gen... 109 7e-23
sp| @09449| YQL2 CAEEL HYPOTHETI CAL 175.7 KD PROTEIN C05C10.2 IN ... 109 1le-22
sp| P42694| YO54 HUVAN HYPOTHETI CAL PROTEI N KI AA0054 >gi | 473951 d. .. 103 b5e-21
dbj | BAA25486 (AB011132) KI AA0560 protein [Honp sapi ens] 101 3e-20
enb| CAB10335. 1 (Z297339) SENL |ike protein [Arabidopsis thaliana] 99 le-19

gl | 3785995 (AC005499) unknown protein [Arabidopsis thaliana] 99 2e-19
gi | 2648582 (AE000968) DNA helicase, putative [Archaeoglobus ful... 98 3e-19
gh| AAD36482. 1| AE001793 12 (AE001793) helicase-related protein [... 97 Te-19
enb| CAB49033. 1 (AJ248283) DNA HELI CASE RELATED PROTEI N [ Pyroco. .. 89 1le-16
enb| CAA99786 (Z75529) Sinmilarity to C. elegans NAM/ protein (W... 83 1le-14
gb| AAD07514. 1 (AE000560) conserved hypothetical protein [Helic... 82 2e-14
dbj | BAA17223 (D90904) hypot hetical protein [Synechocystis sp.] 82 3e-14
enb| CABO7226| (Z92790) HO3Gl6. 3 [ Caenorhabditis el egans] 76 1le-12
dbj | BAA29178. 1 (APO00001) 1188aa | ong hypothetical protein [Py... 71 4de-11
gl | 183250 (Mp4979) glial factor-1 [Honp sapi ens] 70 Te-11
gi | 3329511 (AF075169) DNA helicase honol og [ Schi zosaccharonyces. .. 69 1le-10
enb| CAA15907|  (AL021006) hypothetical protein Rvl251c [ Mycobact. .. 65 2e-09



gi | 1752701 (U60176) cag-onega [ Helicobacter pylori] 58 3e-07
gb| AAD35703. 1| AEO01736_1 (AE001736) conserved hypothetical prot... 57 5e-07
gl | 1280167 (U55857) KO08D10.5 gene product [Caenorhabditis el egans] 55 2e-06
enb| CAA86856| (Z46828) similar to helicase domain; cDNA EST EMB... 55 3e-06
gb| AAD27693. 1| AF125214 3 (AF125214) urease-enhancing factor hel... 49 1le-04
sp| P26314| RRPB | BVB  RNA- DI RECTED RNA POLYMERASE ( ORF1B) >gi| 748. .. 48 3e-04
enb| CAA83018 (Z30541) potential chimeric protein [avian infect... 48 3e-04
Sequences with E-value WORSE than threshold

gb| AAD07506. 1 (AE000559) H. pylori predicted coding region HPO... _45 004
sp| P75033| Y140 _MYCPN HYPOTHETI CAL ATP- Bl NDI NG PROTEI N MG140 HOM . . 42 019
gi | 3329101 (AE001335) Exodeoxyri bonucl ease V, Al pha [Chlanydia ... 42 019
gb| AAD27694. 1| AF125214 4 (AF125214) Hel A [Hel i cobacter pylori] 42 024
pir| | NCECXF exodeoxyri bonucl ease V (EC 3.1.11.5) 67K chain - Es... 41 054
sp| P04993| EXSA ECOLI  EXODEOXYRI BONUCLEASE V 67 KD POLYPEPTIDE (. .. 41 054
sp| P45158] EXSA HAEI N  EXODEOXYRI BONUCLEASE V ALPHA CHAI N >gi | 107. .. 41 054
sp| PA7386] Y140 MYCGE HYPOTHETI CAL ATP- Bl NDI NG PROTEI N MG140 >gi . . . 39 21
sp| P16342| RRPB_CVVA5 RNA- DI RECTED RNA POLYMERASE ( ORF1B) >gi|93... 38 28
gi | 2621557 (AEO00832) DNA helicase rel ated protein [Methanobact... 38 28
gl | 2641128 (AF029248) RNA-directed RNA pol ymerase [ Murine hepat. .. 28
enb| CAA36202 (X51939) open reading frame 1b (AA 1-2733) [nurin... 28
pir|]S52928 XSUGL protein - African clawed frog 47
sp| P39369| YJHR ECOLI  HYPOTHETI CAL 38.0 KD PROTEIN IN FECI-FIMB ... 62
gi | 3790757 (AF099922) similar to the AAA fam |y of ATPases; nps... 62
gb| AAD18890 (AEO001657) Exodeoxyri bonucl ease V, Al pha [Chlanydi... 62
sp| P29982| RRPB_CVMJIH RNA- DI RECTED RNA POLYMERASE (ORF1B) >gi| 74... 81
sp| P46470] PRS8_XENLA 26S PROTEASE REGULATORY SUBUNIT 8 (SUGL HO. ..

enb| CAB14689 (Z99117) similar to conjugation transfer protein ...
dbj | BAA76763. 1 (AB023136) Kl AA0919 protein [Honp sapi ens]
enb| CAB07118 (292772) recD [ Mycobact eri um tuber cul osi s]

sp

050581]

RECG STAAU  ATP- DEPENDENT DNA HELI CASE RECG >gi | 282689. . .

gb

AAD4142

2. 1] AC007727_11 (AC007727) Sinilar to gb| MB7339 repli...

sp

P29569

YPVL_NETTE HYPOTHETI CAL 40.7 KD PROTEIN (ORF1) >gi| 28. ..

sp

P29570

YPZ1_NETTE HYPOTHETI CAL 40.6 KD PROTEIN (ORF1') >gi|2...

sp

Q04913

NGEI_ XENLA  NERVE GROMH FACTOR | NDUCED PROTEIN |-B HO. . .

sp

P47210

PRS8_HUVAN 26S PROTEASE REGULATORY SUBUNI T 8 (PROTEAS. ..

sp

P52915

PRS8_MOUSE 26S PROTEASE REGULATORY SUBUNIT 8 (MSUGL P...

ent

D

gi | 2661071

pir||S47220 protein kinase C - yeast (Candida al bicans)

gi | 393034

enb

CAA61864 (X89719) put. 26S protease subunit [Sus scrofa]
dbj | BAA22935 (AB0O00493) proteasonme p45/ SUG [ Rattus norvegi cus]

CAA52868 (X74892) NSP1, NSP2, NSP3 [Western equine encepha.. .
sp| P43057| KPC1_CANAL PROTEIN KINASE C-LIKE 1 (PKC 1) >gi|832908...

(AF035309) similar to 26S proteasone subunit p45 [Ho...

(U01065) nonstructural polyprotein [Wstern equine en...

pir| | S57222 NSP1- NSP2- NSP3 pol ypeptide - western equi ne encepha. ..
sp| P37609| LCN2_LACLA LACTI CI' N 481/ LACTOCOCCI N Bl OSYNTHESI S PROT. . .

gi | 2688234

ref| NP_002796. 1| PPSMC5|  prot easone (prosone, macropain) 26S sub...

(AE001140) DNA helicase (uvrD) [Borrelia burgdorferi]

pir||sS51042 tat-binding protein honolog - Plasnodi um fal ci parum

gi | 3184291
enb| CAB50340. 1 (AJ248287) hypot hetical protein [Pyrococcus aby...

(AC004136) putative DNA polynerase |1l gamma subunit...

ENENENENENISIG GGG 66 66161611 el el [l [l [ ENIENI ENIENIEN ] [ee]fec]{e]

gb| AAD44200. 1| AF143772_2 (AF143772) 1S1601-D [ Mycobacteri um avi ...

sp| @2137| I LVB_LACLA ACETOLACTATE SYNTHASE LARGE SUBUNI T (AHAS)... 34
sp| Q56243| UVRB_THETH EXCI NUCLEASE ABC SUBUNI T B >gi | 1325924|dbj... 34
enb| CAB11558. 1| (Z98866) similar to ATPases associated with var... _34
enb| CAA09623 (AJ011482) hypothetical protein [Porcine transnmis... 34
sp| P54814| PRS8_MANSE 26S PROTEASE REGULATORY SUBUNIT 8 (18-56 P... 33
gb| AAC55658. 1 (U51931) helicase [Beet yellow stunt virus] 33
sp| O18413| PRS8_DROVE 26S PROTEASE REGULATCORY SUBUNI T 8 >gi | 2245. .. 33
gi | 2815905 (AF043734) Pros45 proteosone subunit honol og [Drosop... 3
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Alignments

sp| P30771] NAM7_YEAST NAMZ PROTEI N ( NONSENSE- MEDI ATED MRNA DECAY PROTEI N 1)

Score = 19
ldentities = 951/971 (97%, Positives = 951/971 (979

Query: 1
Shjct: 1

Query: 61
Shjct: 61

(UP- FRAMESHI FT SUPPRESSOR 1) >gi | 83347| pir|| S23408
prematurely term nated nRNA decay factor NAM7 - yeast
(Saccharonyces cerevisiae) >gi|4023| enb| CAA44266|
(X62394) helicase [Saccharonyces cerevisiae] >gi|173142
(Mr6659) zinc finger protein [Saccharonyces cerevisiae]
>gi | 807962| enb| CAAB9226| (Z49259) Nanvp [ Saccharonyces
cerevisiae]

Length = 971

31 bits (4947), Expect = 0.0

MV/GSGSHTPYDI SNSPSDVNVQPATQLNSTL VEDDDVDNQL FEEAQUTETGFRSPSASDN 60
MVGSGSHTPYDI SNSPSDVNVQPATQLNSTL VEDDDVDNQL FEEAQVTETGFRSPSASDN
MV/GSGSHTPYDI SNSPSDVNVQPATQLNSTL VEDDDVDNQL FEEAQUTETGFRSPSASDN 60

SCAYCG DSAKCVI KCNSCKKWFCNTKNGT XXXXOKKXXXXPDSDLGDTVL 120
SCAYCG DSAKCVI KCNSCKKWFCNTKNGT PDSDLGDTVL
SCAYCG DSAKCVI KCNSCKKWFCNTKNGTSSSHI VNHL VL SHHNVVSLHPDSDLGDTVL 120



Query: 121 ECYNCGRKNVFLLGFVSAKSEAVWWLLCRI PCAQTKNANVIDTDQWOPLI EDRQLLSWAE 180
ECYNCGRKNVFL L GFVSAKSEAVWVLLCRI PCAQTKNANVDTDQAQPLI EDRQLLSWAE
Sbj ct: 121 ECYNCGRKNVFLLGFVSAKSEAVWWLLCRI PCAQTKNANVDTDOAQPLI EDRQLLSWAE 180

Query: 181 QPTEEEKLKARLI TPSQ SKLEAKWRSNKDATI NDI DAPEEQEAI PPLLLRYQDAYEYQR 240
QPTEEEKLKARLI TPSQ SKLEAKWRSNKDATI NDI DAPEEQEAI PPLLLRYQDAYEYQR
Shjct: 181 QPTEEEKLKARLI TPSQ SKLEAKWRSNKDATI NDI DAPEEQEAI PPLLLRYQDAYEYQR 240

Query: 241 SYGPLI KLEADYDKQLKESQALEHI SVSWSLALNNRHLASFTLSTFESNELKVAI GDEM 300
SYGPLI KLEADYDKQLKESQAL EHI SVSWSL AL NNRHLASFTL STFESNEL KVAI GDEM
Shj ct: 241 SYGPLI KLEADYDKQLKESQALEH SVSWSLALNNRHLASFTLSTFESNELKVAI GDEM 300

Query: 301 LWYSGMQHPDVWEGRGY! VRLPNSFQDTFTLELKPSKTPPPTHLTTGFTAEFI WKGTSYDR 360
LWYSGMQHPDWEGRGY! VRLPNSFQDTFTLELKPSKTPPPTHLTTGFTAEFI WKGTSYDR
Shjct: 301 LWYSGVQHPDWEGRGY! VRLPNSFQDTFTLELKPSKTPPPTHLTTGFTAEFI WKGTSYDR 360

Query: 361 MQDALKKFAI DKKSI SGYLYYKI LGHQVVDI SFDVPLPKEFSI PNFAQLNSSQSNAVSHV 420
MQDAL KKFAI DKKSI SGYLYYKI LGHQVVDI SFDVPLPKEFSI PNFAQLNSSQSNAVSHV
Shjct: 361 MQDALKKFAI DKKSI SGYLYYKI LGHQVVDI SFDVPLPKEFSI PNFAQLNSSQSNAVSHV 420

Query: 421 LQRPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHLAAKLRDLGLKWV 480
LORPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI L VCAPSNVAVDHL AAKL RDLGLKW
Sbhjct: 421 LQRPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHLAAKLRDLGLKVV 480

Query: 481 RLTAKSREDVESSVSNLALHNLVGRGAKGELKNLLKLKDEVGELSASDTKRFVKLVRKTE 540
RL TAKSREDVESSVSNL AL HNL VGRGAKGEL KNL L KL KDEVGEL SASDTKRFVKLVRKTE
Shj ct: 481 RLTAKSREDVESSVSNLALHNLVGRGAKGELKNLLKLKDEVGEL SASDTKRFVKLVRKTE 540

Query: 541 AEI LNKADVVCCTCVGAGDKRLDTKFRTVLI DESTQASEPECLI Pl VKGAKQVI LVGDHQ 600
AElI LNKADVVCCTCVGAGDKRLDTKFRTVLI DESTQASEPECLI PI VKGAKQVI LVGDHQ
Shj ct: 541 AElI LNKADVVCCTCVGAGDKRLDTKFRTVLI DESTQASEPECLI Pl VKGAKQVI LVGDHQ 600

Query: 601 QLGPVI LERKAADAGLKQSLFERLI SLGHVPI RLEVQYRMNPYL SEFPSNVFYEGSLONG 660
QLGPVI LERKAADAGLKQSLFERLI SLGHVPI RLEVQYRMNPYL SEFPSNVFYEGSL QNG
Shj ct: 601 QLGPVI LERKAADAGLKQSLFERLI SLGHVPI RLEVQYRMNPYLSEFPSNVFYEGSLONG 660

Query: 661 VTI EQRTVPNSKFPWPI RG PMVFWANYGREEI SANGTSFLNRI EAMNCERI | TKLFRDG 720
VTl EQRTVPNSKFPWPI RG PMVFWANYGREEI SANGTSFLNRI EAMNCERI | TKLFRDG
Sbjct: 661 VTI EQRTVPNSKFPWPI RG PMVFWANYGREEI SANGTSFLNRI EAMNCERI | TKLFRDG 720

Query: 721 VKPEQ GVI TPYEGQRAY! LQYMQAWNGSLDKDL Yl KVEVASVDAFQGREKDY!I | LSCVRA 780
VKPEQ GVI TPYEGQRAY! L QYMWNGSL DKDL Yl KVEVASVDAFQGREKDYI | LSCVRA
Shjct: 721 VKPEQ GVI TPYEGQRAYI LQYMIWNGSLDKDL Yl KVEVASVDAFQGREKDY! | LSCVRA 780

Query: 781 NEQQAI GFLRDPRRLNVGALTRAKYGLVI LGNPRSLARNTLWAHLLI HFREKGCLVEGTLD 840
NEQQAI GFLRDPRRLNVGLTRAKYGLVI LGNPRSLARNTLWNHL LI HFREKGCLVEGTLD
Shjct: 781 NEQQAI GFLRDPRRLNVGLTRAKYGLVI LGNPRSLARNTLWNHLLI HFREKGCLVEGTLD 840

Query: 841 NLQLCTVQLVRPQPRKTERPMNAQFNVESEMEDFPKFQDFDAQSMYSFSGQ GDFGNAFY 900
NL QL CTVQLVRPQPRKTERPMNAGFNVESEMGDFPKFQDFDAQSMYSFSGQl GDFGNAFY
Sbj ct: 841 NLQLCTVQLVRPQPRKTERPMNAGFNVESEMGDFPKFQDFDAQSMYSFSGQ GDFGNAFY 900

Query: 901 DNTELSSYI NNEYWNFENFKSAFSQKQNRNE! DDRNL YQEEASHLNSNFAREL QREEQKH 960
DNTEL SSYI NNEYWNFENFKSAFSQKQNRNE! DDRNL YQEEASHL NSNFAREL QREEQKH
Sbj ct: 901 DNTELSSYI NNEYWNFENFKSAFSQKQNRNE! DDRNL YQEEASHLNSNFAREL QREEQKH 960

Query: 961 ELSKDFSNLGA 971
ELSKDFSNLA
Shjct: 961 ELSKDFSNLA 971

gi | 2739355 (AC003972) pNORF1 [ Honp sapiens] >gi| 3328175 (AF074016)
nonsense- nedi at ed nRNA decay trans-acting factor [Honp
sapi ens]
Length = 1118

Score = 920 bits (2352), Expect = 0.0
Identities = 459/848 (54%, Positives = 600/848 (70%, Gaps = 20/848 (2%

Query: 12 | SNSPSDVNVQPATQLNSTL- VEDDDVDNQLFEEAQUTETGFRSPSASDNSCAYCG DSA 70
+N D+V +Q +L E+D+ D + o+ ++C+YCG
Shjct: 84 LQNGAVDDSVAKTSQLLAELNFEEDEEDTYYTKDLPI - - -« - -«=--- HACSYCG HDP 131

Query: 71 KCVI KCNSCKKWFCNTKNGT XXXXXKXXXXXKKKXXPDSDL GDTVLECYNCGRKNV 130
CV+ CNt+ KKWFCN + T D LGHTVLECYNCG +NV
Shj ct: 132 ACVVYCNTSKKWFCNGRGNTSGSHI VNHLVRAKCKEVTLHKDGPLGETVLECYNCGCRNY 191

Query: 131 FLLGFVSAKSEAVWVLLCRI PCAQT- - - KNANWDTDQWQPL | EDRQLL SWAEQPTEEEK 187
FLLGF+ AK+++VWVLLCR PCA K+ NVD+ QAQPLI +DR  LSW+ + P+E+E+
Shj ct: 192 FLLGFI PAKADSVVVLLCRQPCASQSSLKDI NWDSSQWQPLI QDRCFLSW.VKI PSEQEQ 251

Query: 188 LKARLI TPSQ SKLEAKVWRSNKDATI NDI DAPEEQEAI PPLLLRYQDAYEYQRSYGPLI K 247
L+AR IT Q+KLE W N AT+ D++ P E +LLRY+DAY+YQ +GPL+K
Shjct: 252 LRARQ TAQQ NKLEELWKENPSATLEDLEKPGVDEEPQHVLLRYEDAYQYQNI FGPLVK 311

Query: 248 LEADYDKQLKESQALEHI SVSWSLALNNRHLASFTLSTFESNELKVAI GDEM LWSGWQ 307
LEADYDK+LKESQ ++l+V WL LN + +A FTL +S ++++ GDE+ L Y G
Sbj ct: 312 LEADYDKKLKESQTQDNI TVRWDLGLNKKRI AYFTLPKTDS- DVRLMQGDEI CLRYKGDL 370



Query: 308 HPDWEGRGY! VRLPNSFQDTFTLELKPSKTPPPTHLTTGFTAEFI VKGTSYDRMQDALKK 367
P WG Gr++++P+++ D +EL+ S P +T F +F+WK TS+DRMQ ALK
Sbj ct: 371 APLWKG GHVI KVPDNYGDEI Al ELR- SSVGAPVEVTHNFQUDFVWIKSTSFDRMOBALKT 429

Query: 368 FAI DKKSI SGYLYYKI LGHQVVDI SFDVPLPKEFSI PNFAQLNSSQSNAVSHVLQRPLSL 427
FA+D+ S+SGY+Y+K+LGH+V D+ LPK F+ LN SQ AV VLQRPLSL
Shj ct: 430 FAVDETSVSGY! YHKLLGHEVEDVI | KCQLPKRFTAQGL PDLNHSQVYAVKTVLQRPLSL 489

Query: 428 | QGPPGIGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHL AAKLRDL GLKVVRLTAKSR 487
| QGPPGTGKTVTSATI VYHL++ +LVCAPSN+AVD L K+ GLKVWRL AKSR
Shj ct: 490 | QGPPGTGKTVTSATI VYHLARQGNGPVLVCAPSNI AVDQLTEKI HQTGLKVVRLCAKSR 549

Query: 488 EDVESSVSNLALHNLV- GRGAKGEL KNLLKLKDEVGEL SASDTKRFVKLVRKTEAEI LNK 546
E ++S VS LALHN + + EL+ L +LKDE CGELS++D KR+ L R E E+L
Shj ct: 550 EAI DSPVSFLALHNQ RNVDSMPEL QKL QQLKDETGEL SSADEKRYRALKRTAERELLIMN 609

Query: 547 ADVVCCTCVGAGDKRL- DTKFRTVLI DESTQASEPECLI Pl VKGAKQVI LVGDHQQLGPV 605
ADV+CCTCVGAGD RL +FR++LI DESTQA+EPEC++P+V GAKQ+l LVGDH QLGPV
Shjct: 610 ADVI CCTCVGAGDPRLAKMQFRSI LI DESTQATEPECMVPVVLGAKQLI LVGDHCQLGPV 669

Query: 606 | LERKAADAGLKQSLFERLI SLGHVPI RLEVQYRMNPYL SEFPSNVFYEGSLQNGVTI EQ 665
++ +KAA AGL QSLFERL+ LG Pl RL+VQYRMP LS FPSN+FYEGSLQNGVT
Sbj ct: 670 VMCKKAAKAGLSQSLFERLWLG RPl RLQVQYRVHPAL SAFPSNI FYEGSLQNGVTAAD 729

Query: 666 RTVPNSKFPWPI RG PMVFWANYGREEI SANGTSFLNRI EAMNCERI | TKLFRDGVKPEQ 725
R F W PM F+ GHEEl +++GTS+LNR EA N E+I TKL + G KP+Q
Shj ct: 730 RVKKGFDFQAPQPDKPMFFYVTQGQEEI ASSGTSYLNRTEAANVEKI TTKLLKAGAKPDQ 789

Query: 726 | GVI TPYEGQRAYI LQYMIVNGSLDKDLYI KVEVASVDAFQGREKDY! | LSCVRANEQQA 785
| G+l TPYEGOR+Y++QYMD +GSL LY +VE+ASVDAFQGREKD+! | LSCVRANE Q
Sbjct: 790 I G | TPYEGQRSYLVQYMIFSGSLHTKLYQEVE! ASVDAFQGREKDFI | LSCVRANEHQG 849

Query: 786 | GFLRDPRRLNVGLTRAKYGLVI LGNPRSLARNTLWAHLLI HFREKGCLVEGTLDNLQLC 845
| GFL DPRRLNV LTRA+YGH+| +GNP++L++ LWNHLL +++E+ LVEG L+NL+
Shj ct: 850 | GFLNDPRRLNVALTRARYGVI | VGNPKAL SKQPLWNHLLNYYKEQKVLVEGPLNNLRES 909

Query: 846 TVQLVRPQ 853
+Q +P+
Sbjct: 910 LMQJFSKPR 917

gl | 1885356 (U59323) type 1 RNA helicase pNORF1 [ Honp sapi ens]
Length = 1118

Score = 919 bits (2350), Expect = 0.0
Identities = 459/848 (54%, Positives = 600/848 (70%, Gaps = 20/848 (2%

Query: 12 | SNSPSDVNVQPATQLNSTL- VEDDDVDNQLFEEAQVTETGFRSPSASDNSCAYCA DSA 70
+ N D +V +Q + L E+D+ D ++ o+ ++C+YCGA
Shjct: 84 LQONGAVDDSVAKTSQLLAELNFEEDEEDTYYTKDLPI - ----------- HACSYCG HDP 131

Query: 71 KCVI KCNSCKKWFCNTKNGT XXXOXXXKXXXPDSDL GDTVLECYNCGRKNV 130
CV+ C\Nt+ KKWFCN + T D LG+TVLECYNCG +NV
Shj ct: 132 ACVVYCNTSKKWFCNGRGNTSGSHI VNHLVRAKCKEVTLHKDGPLGETVLECYNCGCRNYV 191

Query: 131 FLLGFVSAKSEAVWLLCRI PCAQT- - - KNANVDTDQWGPL | EDRQLLSWAEQPTEEEK 187
FLLGF+ AK+++VWVLLCR PCA K+ NWD+ QAQPLI +DR LSWH + P+E+E+
Sbj ct: 192 FLLGFI PAKADSVWVLLCRQPCASQSSLKDI NWDSSQWQPLI QDRCFLSW.VKI PSEQEQ 251

Query: 188 LKARLI TPSQ SKLEAKVWRSNKDATI NDI DAPEEQEAI PPLLLRYQDAYEYQRSYGPLI K 247
L+AR IT Q+KLE W N AT+ D++ P E +LLRY+DAY+YQ +GPL+K
Shj ct: 252 LRARQ TAQQ NKLEELWKENPSATLEDL EKPGVDEEPCQHVLLRYEDAYQYQNI FGPLVK 311

Query: 248 LEADYDKQLKESQALEHI SVSWSLALNNRHLASFTLSTFESNELKVAI GDEM LWSGWQ 307
LEADYDK+LKESQ ++l+V WL LN + +A FTL +S ++++ GDE+ L Y G
Shj ct: 312 LEADYDKKLKESQTQDNI TVRWDLGLNKKRI AYFTLPKTDS- DVRLMQGDEI CLRYKGDL 370

Query: 308 HPDVEGRGY! VRLPNSFQDTFTLELKPSKTPPPTHL TTGFTAEFI WKGTSYDRMQDALKK 367
P WG Gr+++P+++ D +EL+ S P +T F +F+WK TS+DRMQ ALK
Sbj ct: 371 APLVKG GHVI KVPDNYGDEI Al ELR- SSVGAPVEVTHNFQVDFVWKSTSFDRMQSALKT 429

Query: 368 FAI DKKSI SGYLYYKI LGHQVVDI SFDVPLPKEFSI PNFAQLNSSQSNAVSHVLQRPLSL 427
FA+D+ S+SGY+Y+K+LGH+V D+ LPK F+ LN SQ AV VLQRPLSL
Sbj ct: 430 FAVDETSVSGY!l YHKLLGHEVEDVI TKCQLPKRFTAQGLPDLNHSQVYAVKTVLQRPLSL 489

Query: 428 | QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHLAAKL RDLGLKVVRLTAKSR 487
I QGPPGTGKTVTSATI VYHL++ +LVCAPSN+AVD L K+ GLKVRL AKSR
Shjct: 490 | QGPPGTGKTVTSATI VYHLARQGNGPVLVCAPSNI AVDQLTEKI HQTGLKVVRLCAKSR 549

Query: 488 EDVESSVSNLALHNLV- GRGAKGELKNLLKLKDEVGEL SASDTKRFVKLVRKTEAEI LNK 546
E ++S VS LALHN + + EL+ L +LKDE CGELS++D KR+ L R E E+L
Shj ct: 550 EAI DSPVSFLALHNQ RNVDSMPEL QKL QQLKDETGEL SSADEKRYRALKRTAERELLIMN 609

Query: 547 ADVVCCTCVGAGDKRL- DTKFRTVLI DESTQASEPECLI PI VKGAKQVI LVGDHQQLGPV 605
ADV+CCTCVGAGD RL  +FR++L| DESTQA+EPECH++P+V GAKQH LVGDH QLGPV
Shj ct: 610 ADVI CCTCVGAGDPRLAKMOFRSI LI DESTQATEPECMYPVVLGAKQLI LVGDHCQLGPY 669

Query: 606 | LERKAADAGLKQSLFERLI SLGHVPI RLEVQYRVNPYLSEFPSNVFYEGSLQNGVTI EQ 665
++ +KAA AGL QSLFERL+ LG Pl RL+VQYRM+P LS FPSN+FYEGSLQNGVT



Shj ct: 670 VMCKKAAKAGLSQSLFERLVWLG RPI RLQVQYRVHPALSAFPSNI FYEGSLQNGVTAAD 729

Query: 666 RTVPNSKFPWPI RG PMVFWANYGREEI SANGTSFLNRI EAMNCER! | TKLFRDGVKPEQ 725
R FW  PMF+ G+EEl +++GTS+LNR EA N E+I TKL + G KP+Q
Shj ct: 730 RVKKGFDFQWPQPDKPMFFYVTQGQEE! ASSGTSYLNRTEAANVEKI TTKLLKAGAKPDQ 789

Query: 726 | GVI TPYEGQRAYI LQYMQVNGSLDKDLYI KVEVASVDAFQGREKDYI | LSCVRANEQQA 785
| G+l TPYEGQR+Y++QYMQ +GSL LY +VE+ASVDAFQGREKD+! | LSCVRANE Q
Shjct: 790 |G | TPYEGQRSYLVQYMOFSGSLHTKLYQEVEI ASVDAFQGREKDFI | LSCVRANEHQG 849

Query: 786 | GFLRDPRRLNVGLTRAKYGLVI LGNPRSLARNTLWNHL LI HFREKGCLVEGTLDNLQLC 845
I GFL DPRRLNV LTRA+YGH+| +GNP++L++ LWNHLL +++E+ LVEG L+NL+
Shj ct: 850 | GFLNDPRRLNVALTRARYGVI | VGNPKAL SKQPLWAHLLNYYKEQKVLVEGPLNNLRES 909

Query: 846 TVQLVRPQ 853
+Q +P+
Sbjct: 910 LMYFSKPR 917

ref | NP _002902. 1| PRENT1| regul ator of nonsense transcripts 1 >gi|1575536 (U65533) regul ator
of nonsense transcript stability [Honmp sapiens]
Length = 1118

Score = 919 bits (2350), Expect = 0.0
Identities = 459/848 (54%, Positives = 599/848 (709, Gaps = 20/848 (2%

Query: 12 | SNSPSDVNVQPATQLNSTL- VEDDDVDNQLFEEAQVTETGFRSPSASDNSCAYCG DSA 70
+ N D +V +Q + L E+D+ D ++ o+ ++C+YCA
Shjct: 84 LQNGAVDDSVAKTSQLLAELNFEEDEEDTYYTKDLPI ------------ HACSYCG HDP 131

Query: 71 KCVI KCNSCKKWFCNTKNGT XXX XXXXPDSDL GDTVLECYNCGRKNV 130
CV+ CNt+ KKWFCN + T D LGHTVLECYNCG +NV
Shj ct: 132 ACVVYCNTSKKWFCNGRGNTSGSHI VNHLVRAKCKEVTLHKDGPLGETVLECYNCGCRNV 191

Query: 131 FLLGFVSAKSEAVWVLLCRI PCAQT- - - KNANVDTDQWGPL| EDRQLLSWAEQPTEEEK 187
FLLGF+ AK+++WVLLCR PCA K+ NWD+ QAQPLI +DR  LSW + P+E+E+
Sbjct: 192 FLLGFI PAKADSVWWLLCRQPCASQSSLKDI NWDSSQWQPLI QDRCFLSW.VKI PSEQEQ 251

Query: 188 LKARLI TPSQ SKLEAKWRSNKDATI NDI DAPEEQEAI PPLLLRYQDAYEYQRSYGPLI K 247
L+AR IT Q+KLE W N AT+ D++ P E +LLRY+DAY+YQ +GPL+K
Shj ct: 252 LRARQ TAQQ NKLEELWKENPSATLEDLEKPGVDEEPQHVLLRYEDAYQYQNI FGPLVK 311

Query: 248 LEADYDKQLKESQALEHI SVSWSLALNNRHLASFTLSTFESNELKVAI GDEM LWYSGWQ 307
LEADYDK+LKESQ ++I+V WL LN + +A FTL +S ++++ GDE+ L Y G
Shj ct: 312 LEADYDKKLKESQTQDNI TVRWDLGLNKKRI AYFTLPKTDS- DMRLMQGDEI CLRYKGDL 370

Query: 308 HPDWEGRGY! VRLPNSFQDTFTLELKPSKTPPPTHLTTGFTAEFI VKGTSYDRMQDALKK 367
P WG Gt++++P+++ D  +EL+ S P +T F +F+WK TS+DRMQ ALK
Shj ct: 371 APLVKG GHVI KVPDNYGDEI Al ELR- SSVGAPVEVTHNFQVDFWKSTSFDRMQSALKT 429

Query: 368 FAI DKKSI SGYLYYKI LGHQVVDI SFDVPLPKEFSI PNFAQLNSSQSNAVSHVLQRPLSL 427
FA+D+ S+SGY+Y+K+LGH+V D+ LPK F+ LN SQ AV VLQRPLSL
Shj ct: 430 FAVDETSVSGY! YHKLLGHEVEDVI | KCQLPKRFTAQALPDLNHSQVYAVKTVLQRPLSL 489

Query: 428 | QGPPGIGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHL AAKLRDL GLKVVRLTAKSR 487
| QGPPGTGKTVTSATI VYHL++ +LVCAPSN+AVD L K+ GLKWRL KSR
Shj ct: 490 | QGPPGTGKTVTSATI VYHLARQDNGPVLVCAPSNI AVDQLTEKI HQTGLKVVRLCPKSR 549

Query: 488 EDVESSVSNLALHNLV- GRGAKGEL KNLLKLKDEVGEL SASDTKRFVKLVRKTEAEI LNK 546
E ++S VS LALHN + + EL+ L +LKDE GELS++D KR+ L R E E+L
Shj ct: 550 EAI DSPVSFLALHNQ RNVDSMPEL QKL QQLKDETGEL SSADEKRYRALKRTAERELLIMN 609

Query: 547 ADVVCCTCVGAGDKRL- DTKFRTVLI DESTQASEPECLI Pl VKGAKQVI LVGEDHQQLGPV 605
ADV+CCTCVGAGD RL +FR++LI DESTQA+EPEC++P+V GAKQ+I LVGDH QLGPV
Shj ct: 610 ADVI CCTCVGAGDPRLAKMQFRSI LI DESTQATEPECWPVWWLGAKQLI LVGDHCQLGPV 669

Query: 606 | LERKAADAGLKQSLFERLI SLGHVPI RLEVQYRWNPYLSEFPSNVFYEGSLONGVTI EQ 665
++ +KAA AGL QSLFERL+ LG Pl RL+VQYRM+P LS FPSN+FYEGSLQNGVT
Shjct: 670 VMCKKAAKAGLSQSLFERLWLG RPI RLQVQYRVHPALSAFPSNI FYEGSLQNGVTAAD 729

Query: 666 RTVPNSKFPWPI RG PMVFWANYGREE! SANGTSFLNRI EAMNCER! | TKLFRDGVKPEQ 725
R FW  PMF+ GHEEI +++GTS+LNR EA N E+I TKL + G KP+Q
Sbj ct: 730 RVKKGFDFQWPQPDKPMEFYVTQGQEE! ASSGTSYLNRTEAANVEKI TTKLLKAGAKPDQ 789

Query: 726 | GVI TPYEGQRAYI LQYMQVNGSLDKDLYI KVEVASVDAFQGREKDYI | LSCVRANEQQA 785
| G+l TPYEGQR+Y++QYMQ +GSL LY +VE+ASVDAFQGREKD+! | LSCVRANE Q
Shjct: 790 |G | TPYEGQRSYLVQYMIFSGSLHTKLYQEVEI ASVDAFQGREKDFI | LSCVRANEHQG 849

Query: 786 | GFLRDPRRLNVGLTRAKYGLVI LGNPRSLARNTLWNHL LI HFREKGCLVEGTLDNLQLC 845
I GFL DPRRLNV LTRA+YGH+| +GNP++L++ LWNHLLI ++E+ LVEG L+NL+
Shj ct: 850 | GFLNDPRRLNVALTRARYGVI | VGNPKAL SKQPLWAHLLI FYKEQKVLVEGPLNNLRES 909

Query: 846 TVQLVRPQ 853
+Q +P+
Shjct: 910 LMQFSKPR 917

dbj | BAA19664| (D86988) KI AA0221 [ Honb sapi ens]
Length = 1129



Score = 917 bits (2343), Expect = 0.0
ldentities = 459/858 (53%, Positives = 600/858 (69%, Gaps = 29/858 (3%
Query: 12 | SNSPSDVNVQPATQLNSTL- VEDDDVDNQLFEEAQVTETGFRSPSASDNSCAYCG DSA 70
+ N D +V +Q + L E+D+ D ++ o+ ++C+YCGA
Shjct: 84 LQONGAVDDSVAKTSQLLAELNFEEDEEDTYYTKDLPI - ----------- HACSYCG HDP 131
Query: 71 KCVI KCNSCKKWFCNTKNGT XXX XXXXXXXXPDSDL GDTVLECYNCGRKNY 130
CV+ CNt+ KKWFCN + T D LG+TVLECYNCG +NV
Shj ct: 132 ACVVWYCNTSKKWFCNGRGNTSGSHI VNHLVRAKCKEVTLHKDGPLGETVLECYNCGCRNV 191
Query: 131 FLLGFVSAKSEAVWLLCRI PCAQT- - - KNANWDTDQWQPL | EDRQLL SWAEQPTEEEK 187
FLLGF+ AK+++VWVLLCR PCA K+ NVWD+ QAMQPLI +DR  LSW+ + P+E+E+
Shj ct: 192 FLLGFI PAKADSVVVLLCRQPCASQSSLKDI NWDSSQWQPLI QDRCFLSWL.VKI PSEQEQ 251
Query: 188 LKARLI TPSQ SKLEAKWRSNKDATI NDI DAPEEQEAI PPLLLRYQDAYEYQRSYGPLI K 247
L+AR IT Q+KLE W N AT+ D++ P E +LLRY+DAY+YQ +GPL+K
Shj ct: 252 LRARQ TAQQ NKLEELWKENPSATLEDL EKPGVDEEPQHVLLRYEDAYQYQNI FGPLVK 311
Query: 248 LEADYDKQLKESQALEH SVSWSLALNNRHLASFTLSTFESN---------- ELKVAI GD 297
LEADYDK+LKESQ ++I+V WL LN + +A FTL +S ++++ CD
Shj ct: 312 LEADYDKKLKESQTQDNI TVRWDLGLNKKRI AYFTLPKTDSGNEDLVI | W.RDVRLMQGD 371
Query: 298 EM LWYSGVQHPDWEGRGY! VRLPNSFQDTFTLELKPSKTPPPTHLTTGFTAEFI VKGTS 357
E+ LYG P WG G+++++P+++ D +EL+ S P +T F +FWK TS
Shj ct: 372 ElI CLRYKGDLAPLWKG GHVI KVPDNYCDEI Al ELR- SSVGAPVEVTHNFQVDFWKSTS 430
Query: 358 YDRMIDALKKFAI DKKSI SGYLYYKI LGHQVVDI SFDVPLPKEFSI PNFAQLNSSQSNAV 417
+DRMQ ALK FA+D+ S+SGY+Y+K+LGH+V D+ LPK F+ LN SQ AV
Shj ct: 431 FDRMUSALKTFAVDETSVSGY! YHKLLGHEVEDVI | KCQLPKRFTAQGLPDLNHSQVYAV 490
Query: 418 SHVLQRPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHLAAKLRDLGL 477
VLQRPLSLI QGPPGTGKTVTSATI VYHL++ +LVCAPSN+AVD L K+ CcL
Shjct: 491 KTVLQRPLSLI QGPPGTGKTVTSATI VYHLARQGNGPVLVCAPSNI AVDQLTEKI HQTGL 550
Query: 478 KVWRLTAKSREDVESSVSNLALHNLV- GRGAKCGELKNLLKLKDEVGELSASDTKRFVKLY 536
KWRL AKSRE ++S VS LALHN + + EL+ L +LKDE GELS++D KR+ L
Shj ct: 551 KVWRLCAKSREAI DSPVSFLALHNQ RNVDSMPEL QKL QQLKDETGEL SSADEKRYRALK 610
Query: 537 RKTEAEI LNKADVVCCTCVGAGDKRL- DTKFRTVLI DESTQASEPECLI Pl VKGAKQVI L 595
R E E+L ADV+CCTCVGAGD RL +FR++L1 DESTQA+EPEC++P+V GAKQ*I L
Sbj ct: 611 RTAERELLMNADVI CCTCVGAGDPRLAKMQFRSI LI DESTQATEPECMWPWLGAKQLI L 670
Query: 596 VGDHQQLGPVI LERKAADAGLKQSLFERLI SLGHVPI RLEVQYRMNPYLSEFPSNMFYEG 655
VGDH QLGPV++ +KAA AGL SLFERL+ LG Pl RL+VQYRM+P LS FPSN+FYEG
Shjct: 671 VGDHCQLGPVVMCKKAAKAGLSQSLFERLWLG RPI RLQVQYRVHPALSAFPSNI FYEG 730
Query: 656 SLONGVTI EQRTVPNSKFPWPI RG PMVFWANYGREEI SANGTSFLNRI EAMNCERI | TK 715
SLONGVT R F W PM F+  GrEEI +++GTS+LNR EA N E+l TK
Shjct: 731 SLQNGVTAADRVKKGFDFQAPQPDKPMFFYVTQGQEEI ASSGTSYLNRTEAANVEKI TTK 790
Query: 716 LFRDGVKPEQ GVI TPYEGQRAYI LQYMQUWNGSLDKDLY!I KVEVASVDAFQGREKDY! | L 775
L + G KP+Q G+ TPYEGQR+Y++QYMQ +GSL LY +VE+ASVDAFQGREKD+! | L
Shjct: 791 LLKAGAKPDQ G | TPYEGORSYLVQYMFSGSLHTKLYQEVEI ASVDAFQGREKDFI | L 850
Query: 776 SCVRANEQQAI GFLRDPRRLNVGLTRAKYGLVI LGNPRSLARNTLWNHLLI HFREKGCLV 835
SCVRANE Q | GFL DPRRLNV LTRA+YG++l +GNP++L++ LWNHLL +++E+ LV
Shj ct: 851 SCVRANEHQG GFLNDPRRLNVALTRARYGVI | VGNPKAL SKQPLWAHLLNYYKEQKVLY 910
Query: 836 EGTLDNLQLCTVQLVRPQ 853
EG L+NL+ +Q +P+
Sbhj ct: 911 EGPLNNLRESLMQFSKPR 928
sp| @09820| YAC6_SCHPO HYPOTHETI CAL 105.6 KD PROTEIN C16C9. 06C | N CHROMOSOVE |
>gi | 2130283| pir| | S62476 hypot hetical protein
SPAC16C9. 06¢c - fission yeast (Schizosaccharomyces ponbe)
Length = 935
Score = 903 bits (2309), Expect = 0.0
Identities = 462/933 (49%, Positives = 614/933 (65%, Gaps = 31/933 (3%
Query: 20 NVQPATQLNSTLVEDDDVDNQLFEEAQVTETGFR-------- SPSASDNSCAYCG DSAK 71
N+ ++ L ++D+ + + 4+ +E G S+ CAYC | +
Shjct: 4 NI SSCLSMSLGLQPNNDI SSLVSSKNMTI SENGL EHQFEEL L VEKQYSEEHCAYCHI KNPN 63
Query: 72 CVI KCNSCKKWFCNTKNG XXX XXXPDSDL GDTVLECYNCGRKNVF 131
++KC C KWFCN + + S L DTVLECYNCG +NVF
Shjct: 64 Sl LKCLHCNKWFCNVRGKSGASHI | SHLVRARHKQVALHSHSSL SDTVLECYNCGTRNVF 123
Query: 132 LLGFVSAKSEAVVWLLCRI PCAQT- - - KNANVDTDQWAQPL I EDRQLLSWAEQPTEEEKL 188
LLGF+ AK++ VWLLCR PCA+ K+ N\\D QAQP+I DRQ L W+ P+EEE+
Sbj ct: 124 LLGFI PAKAKTVVVLLCRQPCARASI AKDMNWDL TQAQPI | SDRQFLPWLI TPPSEEEQK 183
Query: 189 KARLI TPSQ SKLEAKWRSNKDATI NDI DAPEEQEAI PPLLLRYQDAYEYQRSYGPLI KL 248
A IT Qt +LE WR + +A + D+D P E +++P + LRY+DA+ YQ PLI +
Shjct: 184 LAl Pl TSQQWRLEELWRKDPNANLEDL DKPI EDDSLPSVELRYKDAHAYQAVLSPLI QA 243



Query: 249 EADYDKQLKESQALEH SVSWSLALNNRHLASFTLSTFESNELKVAI GDEM LWSGMH 308
EADYDK+LKESQ + + VW A+tN R+ A F L ES E+++AIGDEM L Y G
Sbj ct: 244 EADYDKRLKESQTQKDVWVRWDQAI NKRYTAWFLL PKLESGEl RLAI GDEMKLTYEGELR 303

Query: 309 PDVEGRGYl VRLPNSFQDTFTLELKPSKTPPPTHLTTGFTAEFI VKGTSYDRMQDALKKF 368
W GY++++PN+ D LELK S P T F+ +++WK TS+DRMQ AL+ F
Shj ct: 304 APWSSTGYVI KI PNNVSDEVGLELKRSDKVP- | ECTHNFSVDYWWKSTSFDRMJTALRLF 362

Query: 369 Al DKKSI SGYLYYKI LGHQVVDI SFDVPLPKEFSI PNFAQLNSSQSNAVSHVLQRPLSLI 428
A D +S +LY+K+LGH + LP + S+PN +LN+SQS AV VL +PLSLI
Shj ct: 363 ATDGSRLSSFLYHKLLGHDI PPSFLKPKLPSDLSVPNLPKLNASQSEAVRAVLSKPLSLI 422

Query: 429 QGPPGTGKTVTSATI VYHLSKI HKDR- - - - - - | LVCAPSNVAVDHLAAKLRDLGLKVVRL 482
QGPPGTCKTVTSA++VYHL+ + + +LVCAPSNVAVD LA K+ GL+WR+
Shj ct: 423 QGPPGTGKTVTSASVWYHLATMYBSRKRKSHSPVLVCAPSNVAVDQLAEKI HRTGLRVWRV 482

Query: 483 TAKSREDVESSVSNLALHNLVGRGA- KGELKNLLKLKDEVGEL SASDTKRFVKLVRKTEA 541
AKSRED+ESSVS L+LH + EL+ LLKL+ E ELS D K+ Lv E
Shj ct: 483 AAKSREDI ESSVSFLSLHEQ KNYKFNPELQRLLKLRSENNELSI QDEKKLRI LVAAAEK 542

Query: 542 ElI LNKADWCCTCVGAGDKRLDT- KFRTVLI DESTQASEPECLI Pl VKGAKQVI LVGDHQ 600
E+L A V+CCTCVGAGD+R+ KFR+VL| DE+TQASEPEC+! P+V GAKQV+LVGDHQ
Shj ct: 543 ELLRAAHVI CCTCVGAGDRRI SKYKFRSVLI DEATQASEPECM PLVLGAKQVVLVGDHQ 602

Query: 601 QLGPVI LERKAADAGLKQSLFERLI SLGHVPI RLEVQYRVNPYLSEFPSNVEYEGSLQNG 660
QGPV++ +K A A L QSLFERLI LG+ P RL VQYRMFP LSEFPSN FYEG+LQNG
Sbj ct: 603 QLGPVVMNKKVALASLSQSLFERLI | LGNSPFRLVWQYRVHPCLSEFPSNTFYEGTLQNG 662

Query: 661 VTI EQRTVPNSKFPWPI RG PMVFWANYGREEI SANGTSFLNRI EAMNCERI | TKLFRDG 720
VI +R + FPW P+MF+AN+GHEE+SA+GTSFLNR EA  CE+l +T R
Sbj ct: 663 VITSERI ARHVDFPW QPDSPLMFYANFGQEEL SASGTSFLNRTEASTCEKI VITFLRSN 722

Query: 721 VKPEQ GVI TPYEGQRAY! LQYMWNGSLDKDL Y KVEVASVDAFQGREKDY! | LSCVRA 780
V PEQ GHTPY+GQR+Yl +QYMQ NGS+ KDLY VEVASVDAFQGREKD+! | LSCVR+
Sbj ct: 723 VLPEQ G VTPYDGQRSY! VQYMINNGSMQKDL YKAVEVASVDAFQGREKDF! | LSCVRS 782

Query: 781 NEQQAI GFLRDPRRLNVGA.TRAKYGLVI LGNPRSLARNTLWAHL LI HFREKGCLVEGTLD 840
+E Q | GF+ DPRRLNV LTRAKYG+++LGNP+ LA++ LWH ++H +EKG LVEGTL+
Sbj ct: 783 SEHQG GFVNDPRRLNVALTRAKYGVI VLGNPKVLAKHALWYHFVLHCKEKGYLVEGTLN 842

Query: 841 NLQLCTVQLVRPQ PRKTERPMNAQFNVESEMGDFPKFQDFDAQSMYSFSGQ GDFGNAF 899
+LQ ++ L PQ P+K +R +N Q ++ Q+ + + SFS + +++
Shj ct: 843 SLQKFSLTLTPPQKPQKFKRDLNVQRSLS- - - - - - - Pl QNAGSAMLPSFSNLPNLYSSSY 895

Query: 900 VDNTELSSYl NNEYWN- - - FENFKSAFSQKQNR 929
++ + + N FE+F+S +++
Shj ct: 896 LEEWNVFAQYKRRESNATDFEDFRSQVGDDESK 928

enb| CAA91194. 2| (Z54366) putative regul ator of nonsense transcript stability
[ Schi zosacchar onyces ponbe]
Length = 925

Score = 902 bits (2306), Expect = 0.0
Identities = 465/931 (49%, Positives = 618/931 (65%, Gaps = 35/931 (3%

Query: 19 VNVQPATQLNS- - - - - TLVEDDDVDNQLFEEAQVTETGFRSPSASDNSCAYCG DSAKCV 73
+ +QP ++S + ++ +++Q FEE V + S+ CAYC | + +
Shjct: 3 LGLQPNNDI SSLVSSKNMI'SENGLEHQ FEELLVEK- - - - - - QYSEEHCAYCHI KNPNSI 55

Query: 74 | KENSCKKWFCNTKNGT XXXXXKXXXXXXXXXPDSDL GDTVLECYNCGRKNVFLL 133
+KC C KWFCN + + S L DTVLECYNCG +NVFLL
Sbhjct: 56 LKCLHCNKWFCNVRGKSGASHI | SHLVRARHKQVALHSHSSLSDTVLECYNCGTRNVFLL 115

Query: 134 GFVSAKSEAVWLLCRI PCAQT- - - KNANVDTDQAQPLI EDRQLL SWWAEQPTEEEKLKA 190
GF+ AK++ VWVLLCR PCA+ K+ N\\D QAP+l DRQ L W  P+EEE+ A
Shjct: 116 GFI PAKAKTVWVLLCRQPCARASI AKDVMNWDLTQAQP! | SDRQFLPWLI TPPSEEEQKLA 175

Query: 191 RLI TPSQ SKLEAKWRSNKDATI NDI DAPEEQEAI PPLLLRYQDAYEYQRSYGPLI KLEA 250
IT Q- +LE WR + +A + D+D P E +++P + LRY+DA+ YQ PLI + EA
Shjct: 176 | Pl TSQQWRLEELWRKDPNANL EDL DKPI EDDSL PSVELRYKDAHAYQAVLSPLI QAEA 235

Query: 251 DYDKQLKESQALEHI SVSWSLALNNRHLASFTLSTFESNELKVAI GDEM LWYSGMQHPD 310
DYDK+LKESQ + + VW A+tN R+ AF L ES E+++AIGDEM L Y G
Shj ct: 236 DYDKRLKESQTQKDVWVRWDQAI NKRYTAWFLLPKLESCEI RLAI GCDEMKLTYEGELRAP 295

Query: 311 WVEGRGYI VRLPNSFQDTFTLELKPSKTPPPTHLTTGFTAEFI VVKGTSYDRMQDALKKFAI 370
W  GY++++PN+ D LELK S P T F+ +++WK TS+DRMQ AL+ FA
Shj ct: 296 WSSTGYVI KI PNNVSDEVGLELKRSDKVP- | ECTHNFSVDYWW\KSTSFDRMJTALRLFAT 354

Query: 371 DKKSI SGYLYYKI LGHQVVDI SFDVPLPKEFSI PNFAQLNSSQSNAVSHVLQRPLSLI QG 430
D  +S +LY+K+LGH + LP + S+tPN +LN+SQS AV VL +PLSLI QG
Shj ct: 355 DGSRLSSFLYHKLLGHDI PPSFLKPKLPSDLSVPNLPKLNASQSEAVRAVLSKPLSLI QG 414

Query: 431 PPGIGKTVTSATI VYHLSKI HKDR- - - - - - | LVCAPSNVAVDHLAAKLRDLGLKVVRLTA 484
PPGTGKTVTSA++VYHL+ + + +LVCAPSNVAVD LA K+ GL+WR+ A
Sbj ct: 415 PPGTCGKTVTSASVVYHLATMQSRKRKSHSPVLVCAPSNVAVDQLAEKI HRTGLRVVRVAA 474

Query: 485 KSREDVESSVSNLALHNLVGRGA- KGELKNLLKLKDEVGEL SASDTKRFVKLVRKTEAEI 543



Shj ct :
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct :

475

544

535

603

595

663

655

723

715

783

775

843

835

902

888

KSRED+ESSVS L+LH + EL+ LLKL+ E ELS D K+ LV E E+
KSREDI ESSVSFLSLHEQ KNYKFNPELQRLLKLRSENNEL S| QDEKKLRI LVAAAEKEL

LNKADVVCCTCVGAGDKRLDT- KFRTVLI DESTQASEPECLI Pl VKGAKQV! LVGDHQQL
L A V+CCTCVGAGD+R+  KFR+VL| DE+TQASEPECH P+V GAKQV-+LVGDHQQL
LRAAHVI CCTCVGAGDRR! SKYKFRSVLI DEATQASEPECM PLVLGAKQUVL VGDHQQL

GPVI LERKAADAGLKQSLFERLI SLGHVPI RLEVQYRWNPYL SEFPSNVFYEGSL QNGVT
GPV++ +K A A L QSLFERLI LG+ P RL VQYRWP LSEFPSN FYEGFLONGVT
GPVWMNKKVALASL SQSLFERLI | LGNSPFRLVWQYRMHPCL SEFPSNTFYEGTLQONGVT

| EQRTVPNSKFPWPI RG PMVFWANYGREEI SANGTSFLNRI EAMNCERI | TKLFRDGVK
+R + FPW P+MF+AN+GHEE+SA+GTSFLNR EA  CE+l +T R V
TSERI ARHVDFPW QPDSPLMFYANFGQEEL SASGTSFLNRTEASTCEKI VTTFLRSNVL

PEQI GVI TPYEGQRAY! LQYMQVNGSL DKDL YI KVEVASVDAFQGREKDY! | LSCVRANE
PEQ GH+TPY+GQR+Yl +QYMQ NGS+ KDLY VEVASVDAFQGREKD+ | LSCVR++E
PEQ G VTPYDGQRSY! VQYMNNGSMKDL YKAVEVASVDAFQGREKDFI | LSCVRSSE

QQAI GFLRDPRRLNVGLTRAKYGL VI LGNPRSLARNTLWNHL LI HFREKGCL VEGT L DNL
Q | GF+ DPRRLNV LTRAKYG+++LGNP+ LA++ LWH ++H +EKG LVEGTL++L
HQG GFVNDPRRLNVAL TRAKYGVI VL GNPKVL AKHAL WYHFVL HCKEKGYLVEGTLNSL

QLCTVQLVRPQ- PRKTERPMNAQFNVESEMGDFPKFQDFDAQSMVSFSGQ GDFGNAFVD
Q ++ L PQP+K +R +N Q ++ Q+ + + SFS + +++++
QKFSLTLTPPQKPQKFKRDLNVQRSLS- - - - - - - Pl QNAGSAMLPSFSNLPNLYSSSYLE

NTELSSYI NNEYWN- - - FENFKSAFSQKONR 929
+ + N FE+F+S +++
EVWVFAQYKRRESNATDFEDFRSQVGDDESK 918

534

602

594

662

654

722

714

782

774

842

834

901

887

gb| AAC26789. 1| (AF074017) nonsense-nedi at ed nRNA decay trans-acting factor

Score =
Identities = 394/836 (47%, Positives = 534/836 (63%, Gaps = 14/836 (1%

Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:

32

70

92

125

152

185

209

245

269

305

328

365

388

425

448

485

508

545

567

605

627

665

687

725

747

[ Caenor habdi tis el egans]
Length = 1069

763 bits (1949), Expect = 0.0

VEDDDVDNQL FEEAQVTETGFRSPSASDNSCAYCG DSAKCVI KCNSCKKWFCNTKNGT X
VEDD+ D+ E +TE +++C YCA CV KC C+KWFCN+ +GT
VEDDESDS- - - - EKSLTEEQHEQ- KLPEHACRYCA SDPL CVAKCTVCRKWFCNSNDGTS

XXXXKKXXXXPDSDL GDTVL ECYNCGRKNVFL L GFVSAKSEAVWLLCRI P
DS GDT LECY CG KNVF LGF+ K + VW++CR P
GGHI VHHWRSQHKEAYTHKDSPCGDTQL ECYRCGSKNVFNL GFI PGKKDQVWVI | CRTP

CAQT- - - KNANDTDQAQPL EDRQLL SWAEQPTEEEKLKARLI TPSQ SKLEAKWRSN
CA + NW + W+ ++QLLSW P+EE+ +ARIT +Q ++E WR +
CASI AFQNDDNWSPEDVWKSVI AEKQLL SW VNVPSEEQVARARKI TATQAVRMEEL WRDH

KDATI NDI DAPEEQEAI PPLLLRYQDAYEYQRSYGPLI KLEADYDKQLKESQALEH! SVS
+AT++D++ P + LRY DA+ Y + + PL+ +EA+YD+++KES +  +V
PEATVDDLNKPGL DREPDHVQL RYVDAHHYSKVFRPLVAI EAEYDRRVKESASQAVGTVR

WSLALNNRHLASFTLSTFESNELKVAI GDEM LWSG- MQHPDVWEGRGY! VRLPNSFQDT
W L LAFL F +KtAGDE+ L +S + +W G+ ++P++ D
VEQGL RQSVL AFFHL PQFADGVIVKL AKGDEL RLKHSQTVDGSEWNKI GSVFKI PDNHGDE

FTLELKPSKTPPPTHLTTGFTAEFI V\KGTSYDRMQDAL KKFAI DKKSI SGYLYYKI LGHQ
+E++ + FT + +W T+++R AL D K+I'S YLY K+LGH
VG El RGAVDKSVMVESRI MFTVDVWWNAT TFERQYKAL AAL LNDSKAI SPYLYQKLLGHP

WWDI SFDVPLPKEFSI PNFAQLNSSQSNAVSHVL QRPLSLI QGPPGTGKTVTSATI VYHL
++ LP+ S+ +LNSSQ AV VL RPLSLI QGPPGTGKTV SATI VYHL
AEEMMLKFDL PRRLSVAGL PELNSSQVQAVKQVL TRPLSLI QGPPGTGKTVVSATI VYHL

SKI HKDRI L VCAPSNVAVDHL AAKL RDL GLKVVRL TAKSREDVESSVSNL AL HNL VGRGA
+ + +LVC+PSN+AVDHLA K+ GLKWRL A+SRE E++V L L + +
VQKTEGNVLVCSPSNI AVDHL AEKI HKTGLKVVRLCARSREHSETTVPYL TL QHQLKVMG

KGELKNLLKLKDEVGEL SASDTKRFVKLVRKTEAEI LNKADVVCCTCVGAGDKRLDT- KF
EL+ L++LKDE GEL D R+++L R E E+L ADV+CCTC A DRL +
GAEL QKL I QLKDEAGEL EFKDDL RYMQLKRVKEHEL L AAADVI CCTCSSAADARL SKI RT

RTVLI DESTQASEPECLI Pl VKGAKQVI LVGDHQQLGPVI LERKAADAGLKQSLFERLI S
RTVLI DESTQA+EPE L+ | ++G +Q++LVGDH QLGPV++ +KAA AGL QSLFERL+
RTVLI DESTQATEPE! LVSI MRGVRQLVLVGDHCOQLGPVWI CKKAAI AGLSQSLFERLVL

LGHVPI RLEVQYRMNPYL SEFPSNVFYEGSL QNGVTI EQRTVPNSKFPWPI RG PMVFWA
LG P RL+VQYRM+P LSEFPSN+FY+GSLOQNGVT R + + WP P FW
LG RPFRLQVQYRVHPVL SEFPSNVFYDGSL QNGVTENDRHMI GVDWHWPKPNKPAFFWH

NYGREEI SANGTSFLNRI EAMNCERI | TKLFRDGVKPEQ GVI TPYEGQRAY! LQYMQWN
G EE+SA+GTSFLNR EA N E++++KL + GV+P Q GVI T YEGQR++l + YM
CSGSEEL SASGTSFLNRTEAANVEKLVSKLI KAGVQPHQ GVI TSYEGQRSFI VNYMHTQ

GSLDKDL Yl KVEVASVDAFQGREKDY! | LSCVRANEQQAI GFLRDPRRLNVG.TRAKYGL
GtL+ LY VE+ASVDAFQGREKDYI | ++CVR+N+ | GFL DPRRLNV +TRAKYGL

91

124

151

184

208

244

268

304

327

364

387

424

447

484

507

544

566

604

626

664

686

724

746

784

806



Shj ct: 785 GTLNSKLYENVEI ASVDAFQGREKDYI | VTCVRSNDI LG GFLSDPRRLNVAI TRAKYGL 844

Query: 807 VI LGNPRSLARNTLWNHLLI HFREKGCLVEGTLDNLQLCTVQLVRPQPRKTERPVN 862
V++GN + LAR+ LW L+ H++ K L EG ++ L+ + L P+ TR N
Shj ct: 845 VLVGNAKVLARHDLWHEL| NHYKSKEM.YEGPI NALKPLNLAL- - - - PKATI RTKN 896

sp| P32644| YEO6_YEAST HYPOTHETI CAL 127.0 KD PROTEI N | N RAD24- BVHL | NTERGENI C REG ON
>gi | 320741| pir| | S30862 DNA dependent ATPase/ DNA hel i case
B - yeast (Saccharonyces cerevisiae) >gi| 603417 (U18922)
Yer 176wp [ Sacchar omyces cerevi si ae]
Length = 1121

Score = 231 bits (583), Expect = 2e-59
Identities = 156/470 (33%, Positives = 249/470 (52%, Gaps = 52/470 (119

Query: 408 QLNSSQSNAVSHVLQRPLSLI QGPPGTGKTVTSATI VYH- LSKI HKDRI LVCAPSNVAVD 466
+LN SQ AV HVL ++++QCPPGTKT T I+ ++H IL A SN+A+D
Shjct: 648 KLNRSQKTAVEHVLNNSI TI LQGPPGTGKTSTI EEI | | QVI ERFHAFPI LCVAASNI Al D 707

Query: 467 HLAAKLRDLG - LKWRLTAKSREDVESS- - - VSNLALHNLVGRGAKGELKNLLKLKDEV 521
++A K+ + +K++R+ +K +E S + + LH\#V + +++ ++ K
Shjct: 708 NI AEKI MENRPQ Kl LRI LSKKKEQQYSDDHPLGEl CLHNI VYKNLSPDMQ VWWANKTRR 766

Query: 522 GEL- SASDTKRFVKLVRKTEAEI LNKADVVCCTCVGAGDKRLDT- - KFRTVLI DESTQAS 578
GE+ S S+ +F K + ++++++ ++ T + AG + L + V++DE+TQ+S
Shjct: 767 GEM SKSEDTKFYKEKNRVTNKWSQSQ | FTTNI AAGGRELKVI KECPVWVI MDEATQSS 826

Query: 579 EPECLI Pl - VKGAKQVI LVGDHQQLGPVI LERKAADAGLKQSLFERLI SLGHV- - PI RLE 635
E L+P+ + G+ + VA +Q + L+ SLFER++S G P+ L+
Sbjct: 827 EASTLVPLSLPG RNFVFVGDEKQLSSF- - - - - SNI PQLETSLFERVLSNGTYKNPLM.D 881

Query: 636 VQYRMNPYLSEFPSNVFYEGSLQNGVTI EQRTVPNSKFPWPI RGI PMVFWANYGREE! SA 695
QYRMHP +SEFP Y G L++GVT EQ+ P + P + o+ +
Sbjct: 882 TQYRVHPKI SEFPI KKI YNGELKDGVTDEQKAVWPGVQHPLFFYQCDLGPESRVRSTQRDI 941

Query: 696 NGISFLNRI EAMNCERI | TKLFRDGVKP- EQ GVI TPYEGQRAYI LQYMOWN- - - - - - - - 746
G++ N+ E + 1 L D PEHGIUTPY R + + N
Sbjct: 942 VGFTYENKHECVEI VKI | Q LMLDKKVPLEEI GVI TPYSAQRDLLSDI LTKNVWVI NPKQ 1001

Qery: 747 ------meeeaaa GSLDK- - - DLYI KVEVASVDAFQGREKDYI | LSCVRANE 782
GSL ++ + VA+VD+FQG EK +lI 1 SCVR N
Sbhj ct: 1002 SMQQEYDEI ELFNAAGSQGTAGSLQNNVI NI | NGLHVATVDSFQGHEKSFI | FSCVRNNT 1061

Query: 783 QQAI GFLRDPRRLNVGLTRAKYGLVI LGNPRSLAR- NTLWAHLLI HFREK 831
+ | GFLRD RRLNV LTRAK+GL+++GN L + + LW + + E+
Shj ct: 1062 ENKI GFLRDKRRLNVALTRAKHGLI VWGNKNVLRKGDPLWKDY! TYLEEQ 1111

enb| CAB11611| (Z98951) hypothetical protein [Schizosaccharonyces ponbe]
>gi | 4239673| enb| CAA20863. 1| (AL031546) putative
dna- bi ndi ng protein [ Schizosaccharonyces ponbe]
Length = 660

Score = 230 bits (580), Expect = 4e-59
ldentities = 176/ 513 (34%, Positives = 274/513 (53%, Gaps = 54/513 (10%

Query: 357 SYDRMQDALKKFAI DKKSI SGY- - - LYYKI LGHQVVDI SFDVPLPKEFSI PNFAQLNSSQ 413
+Y+RW  + +F K+SI 'Y L+Y ++G+ D+SD L + N +LN+SQ
Sbhj ct: 159 TYERVRHTM.EF- - - KRSI PEYRNSLFYTLI GRKKADVSI DQKLI GDI KYFN- KELNASQ 214

Query: 414 SNAVSH VLQRPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHLAAKL 472
AV + + LSLI GPPGIKT T I+ L +K RILVC SN+AVD++ +L
Shjct: 215 KKAVKFSI AVKELSLI HGPPGTGKTHTLVE! | QQLVLRNK- RI LVCGASNLAVDNI VDRL 273

Query: 473 RDLGLKVVRLTAKSREDVESSVSNLALHNLVGRGAKGE- - ---------- LKNLLKLKD- 519
G+ +VRL +R + S+ + +L L G Gt L + KK+
Shj ct: 274 SSSG PMWRLGHPAR- - LLPSI LDHSLDVL SRTGDNGDVI RG SEDI DVCLSKI TKTKNG 331

Query: 520 ----EVGELSASDTKRFVKLVRKTEAEI LNKADVWCCTCVGAGDKRLD- TKFRTVLI DES 574
E+ + K+ K KT AI++ + W CIT GAG ++L +F  V+I DE+
Shj ct: 332 RERREI YKNI RELRKDYRKYEAKTVANI VSASKVVFCTLHGAGSRQLKGQRFDAVI | DEA 391

Query: 575 TQASEPECLI PI VKGAKQVI LVGDHQQLGPVI LERKAADAGLKQSLFERLI - SLGH VPl 632
+QA EP+C IP++ G +VIL GDH QL P + ++ S+FERL+ S G V
Sbj ct: 392 SQALEPQOW PLL- GVNKVI LAGDHMQL SPNVQSKRPY] - - - - - SMFERLVKSQGDLVKC 445

Query: 633 RLEVQYRMNPYLSEFPSNVFYEGSLQNGVTI EQRTVPNSKF- - PWPI RG PMVFW - - AN 687
L +QYRM+ +S+FPS+ FY+ L +++R + + + + P+ F+ N
Shj ct: 446 FLNI QYRVHEL| SKFPSDTFYDSKLVPAEEVKKRLLMDLENVEETELTDSPI YFYDTLGN 505

Query: 688 YGREEI SANGTSFL- - - - - NRI EAMNCER! | TKLFRDGVKPEQ GVI TPYEGQRAYI LQY 742
Y ++ S+ +F N EA I+L G+ + 1 WIPY QAI Q
Shj ct: 506 YQEDDRSEDMONFYQDSKSNHWEAQ VSYHI SGLLEAGLEAKDI AWTPYNAQVALI RQL 565

Query: 743 MQAWNGSLDKDLYI KVEVASVDAFQGREKDYI | LSCVRANEQQAI GFLRDPRRLNVGLTRA 802
++ G I +VE+ SVD QGREK+ || S VR+tN+ + +GFL + RRLNV +TR
Sbhjct: 566 LKEKG ------ I EVEMGSVDKVQGREKEAI | FSLVRSNDVREVGFLAEKRRLNVAI TRP 618



Query: 803 KYGLVI LGNPRSLARNTLWNHLLI HFREKGCLV 835

Shj ct:

619

K L ++G+ ++ ++H + FE+ +V
KRHLCVI GDSNTVKWASEFFHQW/DFLEENAI V 651

gi | 2984278 (AE000770) DNA helicase [Aquifex aeolicus]

Score

= 2

Length = 530

14 bits (540), Expect = 2e-54

ldentities = 166/494 (33%, Positives = 248/494 (49%, Gaps = 85/494 (17%

Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:

408

48

462

107

493

167

534

227

593

282

651

341

699

401

759

452

819

512

QLNSSQSNAVSHVLQ RPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPS- - - - - 461
+LN+ Q AV L+ + LI GPPGIKT T +  L++ ++L AS
KLNAYQKKAVERAL KAEKVFLI HGPPGTGKTTTLVECI KRLAQ- EGYKVLATADSNVAVD 106

————————— NVAVDHLAAKLR- - - - ----------------DLELKVWRLTAKSREDVES 492
NV o+ +R D K+ +E+ +
NLVERLVRENVKVVRVGNPVRVLKTI QRHTLDYLVQFEPEFDKARKI YEEI DNLKEEQKK 166
SVS------- NLALHNLVGRGAKG: - - - == - - - - - - ELKNLLKLKDEVGELSASDTKRFV 533
\% L+ ++ R G + +KL+++V EL K

YVKPEPRYRRGL SDEEI LKRAKTGTPVRGLSPKI LRSMAKW KL QEKVKEL YEKAKKEEE 226

KLVRKTEAEI LNKADVVCCTCVGAGDKRLDT- KFRTVLI DESTQASEPECLI Pl VKGAKQ 592
KV K IL++tA WC T AG+ L F  V+I DE+TQA+EP CLI P++KG K+
KAVNK- - - - | LSRAQVVCTTNSTAGSEVLONLNFDWVI | DEATQATEPSCLI PLI KG KK 281

VI LVGDHQQLGPVI LERKAADAGLKQSLFERLI SLGHVPI R- - LEVQYRMNPYLSEFPSN 650
+l+ GDH+QL P +L ++A +A L +LFERL+ L | L +QYRW + EF +
LI MAGDHKQLPPTVLSQEAQEA- LSYTLFERLLDLYGEEI YEI LRI QYRMNKKI MEFSNK 340

MFYEGSLQNGVTI EQRTVPNSKFPWPI RG P- - - - < < - - < - - - MVFWANYGREEI SANGT 698
MEYEGL  ++E T+ + P ++ P ++F  GHE+ T
MFYEGKLI ADKSVENHTI KDLI NPEKLKEI PEPFKSVLEPEKVWVFI NVRGKEKQRRGST 400

SFLNRI EAMNCERI | TKLFRDGVKPEQ GVI TPYEGQRAY! LQYMQAVNGSLDKDLY! KVE 758
SF N EA +H+ L + G+ EIGU+PYE Q ++ + + KD +VE
SFYNEEEAKVAVKI VEYLMKI GLRSEHI GVI SPYEDQVNFLEELL- - - - - - - KDF- - EVE 451

VASVDAFQGREKDY! | LSCVRANEQQAI GFLRDPRRLNVG.TRAKYG.VI LGNPRSLARN 818
V +VD FQGREK+ |1+S VR+NE+ | GFL+D RRLNV LTRA+ L+ LGN ++L+ +
VKTVDGFQGREKEVI | | SFVRSNEKGEI GFLKDYRRLNVALTRARRKLI TLGNEKTLSSD 511

TLWNHLLI HFREKG 832
++ +++ G
EVYKQFI GYVKSI G 525

sp| @92355| YDHA SCHPO HYPOTHETI CAL 192.5 KD PROTEI N C6G9. 10C | N CHROMOSOME |

Score

= 2

Identities

Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:

Query:

408

1129

452

1189

503

1249

535

1309

563

1369

623

1429

675

1489

731

1538

786

>gi | 1644322| enb| CAB03612. 1| (Z81317) DNA2- NAM7 hel i case
fam |y protein [Schizosaccharonmyces ponbe]
Length = 1687

05 bits (515), Expect = 2e-51
= 170/ 520 (32%, Positives = 247/520 (46%, Gaps = 120/520 (23%

QLNSSQSNAVSHVLQRP- LSLI QGPPGTGKTVTSATI V- - - - - - - - - YHLSKI H- - - - - - 451

QN Q+ A+ L +LI QGPPGTGKT T I+ YH+++ +

QVNEPQAKAI MCALDNNGFTLI QGPPGTGKTKTI | G | SALLVDLSRYH TRPNQQSKST 1188

- - KDRI LVCAPSNVAVDHLAAKLR- - - - - DLGLKWVRLTAK- - SREDVESSVSNLALHNL 502
K +I L+CAPSN AVD + +L+ + GK + + + E+ SV +L+L

ESKQQ LLCAPSNAAVDEVLLRLKRGFLLENGEKY! PRWRI GNPETI NVSVRDLSLEYQ 1248

------- VGRGA- - KGELKNLLKLKD- - - - - - - - - - - - - - - - EVGELSASDTKRFVK- - - 534

V+GA GL+ L + +D +V A DTK K

TEKQLLEVNQGA! DLGSLQEL TRWRDTFYDCI QKI EELEKQ DVARDVAEDTKSLGKELQ 1308

----------------------------- LVRKTEAE| LNKADVWWCCTCVGAGDKRL- - - 562
L+K+ IL+ADWVC T GG +
NKI NEKNLAEQKVEEL QSQSFTKNKEVDL L RKKAQKAI LKQADVWCATL SGSGHDLVAHS 1368

DTKFRTVLI DESTQASEPECLI| Pl VKGAKQVI LVGDHQQLGPVI LERKAADAGLKQSLFE 622
F TV+IDE+ QA E + +IP+ GAK+ ILVGD Q P +L +KAA QSLF
SLNFSTVI | DEAAQAVELDTI | PLRYGAKKCI LVGDPNQLPPTVLSKKAASLNYSQSLFV 1428

RLI - SLGHVPI RLEVQYRMNPYL SEFPSNVEYEGSLQNGVTI EQRTVP- - - - NSKFP- - - 674
Rt + + L +QYRMKP +S FPS FY+ L++G + ++T N KF
RI QKNFSNQVCLLS! QYRVHPDI SHEPSKKFYDSRLEDGDNMAEKTQQVWHVNPKFTQYR 1488

- WPl RG PMVFWANYGREEI SANGTSFLNRI EAMNCERI | TKL- - - FRDGVKPEQ GVI T 730

+ +RG +E ++tN S N E ++ +L F D +HGVIT
LFDVRG ---------- KERTSNTMSTYNLEEVEYLVNWDELLNKFPDVNFTGRI GVI T 1537
PYEGQ - - - - RAYI LQYMQWNGSLDKDLYI KVEVASVDAFQGREKDY! | LSCVRANEQQA 785
PY Q RA+ ++Y K +++ +VD FQGHEKD | SCv++ +
PYRSQLHEL RRAFKVKY- - - - - - - GKSFMSTI DI QTVDGFQGQEKDI | FFSCVKSYSKHG 1590

| GFLRDPRRLNVGLTRAKYGLVI LGNPRSLARNTLWNHLL 825



Shj ct :

1591

I GFLRD RRLNV LTRA+ L+l +GN +L + LW L+
| GFLRDFRRLNVALTRARSSLLI | GNMETLKTDDLWGSLY 1630

enb| CAB50143. 1| (AJ248286) DNA helicase, putative [Pyrococcus abyssi]

Score

= 2

ldentities

Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:

Length = 653

02 bits (508), Expect = le-50

= 167/501 (33%, Positives = 242/501 (47%, Gaps = 83/501 (16%

403 | PNFAQLNSSQSNAVSHVL- QRPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPS 461

165

462

224

505

284

534

344

592

403

649

459

696

519

756

570

816

629

gi | 172574

Score

= 2

Identities

Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:

374

1178

429

1237

465

1297

505

1356

529

1416

577

1476

637

1535

692

1589

744

1648

+P LN SQ A+S L L+ GP GTKT T ++ K +++L A'S
VPFDKSLNRSQRKAI SKAL GSEDFFLVHGPFGTGKTRTLVEL I RQEVK- RGNKVLATAES 223
NVAVDHLAAKLRDLGLKVVRLTAKSREDVESSVSNLAL - - - - HNLVG: - - - - - - - - - - - - 504
NVAVD+L  +L G+K+VR+ SR + LA HL G

NVAVDNLVERLSRSG Kl VRI GHPSRVSKHLHETTLAYLI TQHEL YGELRELRVI GQSLA 283

----------------------------- RGAKGEL KNL LKL KDEVGEL SASDTKRFV- - 533

RGA+G L+ E +L+ K F

EKRDTYTKPTPKFRRGLSDEEI | KLAERKRGARGLSARL| MENMAEW KLNRQVQKAFDDA 343

- KLVRKTEAEI LNKADVVCCTCVGAGDKRLD- TKFRTVLI DESTQASEPECLI Pl VKGAK 591

KL + +l+ +ADW T A + +D + + DE+TQ:+ P LIP+ K +

RKLEERI ARDI | READWLTTNSSAALEVVDYDTYDVAI | DEATQSTI PSI LI PLNK- VE 402

QVI LVGDHQQLGPVI LERKAADAGLKQSLFERLI SLGHVPI RLE- - - VQYRWNPYLSEFP 648

+ +L GDH+QL P IL +A + L ++LFE LI P+ E VQYRW + EFP

RFVLAGDHKQLPPTI LSLEAQE- - LSRTLFEGLI E- - RYPWKSEM_VVQYRWNERI MEFP 458

SNMFYEGSL- - - - - ONGVTI E- - - QRTVPNSKFPWPI RG PMVFWANYGREEL S- - - - - A 695

S FY G+ G+T+ + PN + 4+ ++ + + + E

SKEFYGGKI | ADESVRG TLRDLVEYQSPNDSWEKI LNPENVI VFI DTSKAENKVWERQRR 518

NGTSFLNRI EAMNCERI | TKLFRDGVKPEQ GVI TPYEGQRAYI LQYMQWNGSLDKDLYI 755

S N +EA +l + KL GVKPE | GVI TPY+ QR | + o+

GSESRENPL EAEI VAKI VDKLLSI GVKPEW GVI TPYDDQRDLI SMKVPED- - - - - - - - - 569

KVEVASVDAFQGREKDY! | LSCVRANEQQAI GFLRDPRRLNVGLTRAKYGLVI LGNPRSL 815

VEV +VD +QGREK+ |1 LS VR+N+ | GFL+D RRLNV LTRAK L+++G+ +L

- VEVKTVDGYQGREKEVI | LSLVRSNKLGEI GFLKDLRRLNVSLTRAKRKLI VWGDSSTL 628

ARNTLWNHLLI HFREKGCLVE 836
+ + + ++ F+EKCGC +E
SSHETYKKM EFFKEKGCFI E 649

(M74589) SENL [ Saccharonyces cerevi si ae]
Length = 2112

02 bits (508), Expect = le-50

= 178/572 (31%, Positives = 278/572 (48%, Gaps = 126/572 (22%

SI SGYLYYKI LGHQUWDI SFDVPLPKEFS- - - - | PNFAQLNSSGSNA- VSHVLQRPLSLI
++ G YY ++G Qr+ P+ + +  +  +LN+SQr A V+ V +  SLI
TLEGLEYYDLVG- Q LQAKPSPPVNVDAAE! ETVKKSYKLNTSQAEAI VNSVSKEGFSLI

QGPPGTGKTVTSATI V- YHLSK- - - - - - - o - e e e e o | HKDRI LVCAPSNVA
QGPPGTCKT T I+ Y LS + K +| L+CAPSN A
QGPPGTCKTKTI LA | GYFLSTKNASSSNVI KVPLEKNSSNTEQLLKKQKI LI CAPSNAA

VDHLAAKLRDLGLK- - - - - - - WRLTAKSREDVES- SVSNLALHNLVG- - - - - - - - - - - -
VD + +L+ G+ +L RDV + ++ +L L LV
VDEI CLRLKS- GVYDKQGHQFKPQLVRVGRSDVVNVAI KDL TLEELVDKRI GERNYEI RT

--------------- RGAKGEL- - - = - = = - = - = - - KNLLKLKDEVGELSA: - - - - - - - SD
R +GtL +++ KL+ ++ ELS D
DPEL ERKFNNAVTKRREL RGKL DSESGNPESPMSTED! SKLQLKI RELSKI | NELGRDRD

TKRFVKLV--------- RKTEAEI LNKADVVCCTCVGAGDKRLDT- - - KFRTVLI DESTQ
R \% R +AIL +D++C T G+ L T KF TV+HIDE+ Q
EMREKNSVNYRNRDL DRRNAQAHI LAVSDI | CSTLSGSAHDVLATMG KFDTVI | DEACQ

ASEPECLI PI VKGAKQVI LVGDHQQLGPVI LERKAADAGLKQSLFERLI SLGHVPI RLEV
+E  +IP+ GK+ I+VGD Q P +L  A++ QSLF R+ P L+V
CTELSSI | PLRYGGKRCI MWGDPNQLPPTVL SGAASNFKYNQSL FVRM EKNSSPYLLDV

QYRVWNPYL SEFPSNVFYEGSL QNGVTI EQRTVPNSKFPW - - - Pl RG PMVFW ANYGRE
QYRMHP +S+FPS+ FY+G L++G  ++ +K PW P+ P F+ GR+
QYRVHPS| SKFPSSEFYQGRLKDGPGVDI L- - - - NKRPWHQLEPL - - APYKFFDI | SGRQ

El SANGTSFLNRI EAMNCERI | TKLFRDGVK- - - - PEQI GVI TPYEGQ - - - RAYI LQYM
E+A S+ N E ++ LFR +l G+t +PY Q R +Y
EQNAKTMSYTNMEEI RVAI ELVDYLFRKFDNKI DFTCKI Gl | SPYREQVIKVRKEFARY-

QWNGSLDKDLYI KVEVASVDAFQGREKDY! | LSCVRANE- QQAI GFLRDPRRLNVGLTRA
G ++K ++ ++D FQG+EK+ | ++SCVRA++ + ++GFL+D RR+NV LTRA
- FGGM NK- - - - SI DFNTI DGFQGQEKEI | LI SCVRADDTKSSVGFLKDFRRMNVALTRA

428

1236

464

1296

504

1355

528

1415

576

1475

636

1534

691

1588

743

1647

802

1702



Query: 803 KYGLVI LGNPRSLARNTLWNHLLI HFREKGCL 834
K + +LG+ RSLA++ LW L+ +++ CL
Shjct: 1703 KTSI WLGHORSLAKSKLWRDLI EDAKDRSCL 1734

sp| Q0416| SENL_YEAST TRNA- SPLI CI NG ENDONUCLEASE PCSI Tl VE EFFECTOR >gi | 1078364| pi r| | S53416
SENL protein - yeast (Saccharonyces cerevisiae)
>gi | 664872 (U20939) Senlp [ Saccharomnyces cerevi siael
Length = 2231

Score = 202 bits (508), Expect = le-50
ldentities = 178/572 (31%, Positives = 278/572 (48%, Gaps = 126/572 (22%

Query: 374 Sl SGYLYYKI LGHQVVDI SFDVPLPKEFS- - - - | PNFAQLNSSQSNA- VSHVLQRPLSLI 428
++ G YY ++G Q++ P+ + + + +LN+SQ+ A V+ V + SLI
Shjct: 1297 TLEGLEYYDLVG Q LQAKPSPPVNVDAAEI ETVKKSYKLNTSQAEAI VNSVSKEGFSLI 1355
Query: 429 QGPPGTGKTVTSATI V- YHLSK-------cmmmmmmemaae o - | HKDRI LVCAPSNVA 464
QGPPGTGKT T I+ Y LS + K +| L+CAPSN A
Shj ct: 1356 QGPPGIGKTKTI LA | GYFLSTKNASSSNVI KVPLEKNSSNTEQLLKKQKI LI CAPSNAA 1415
Query: 465 VDHLAAKLRDLGLK------- WRLTAKSREDVES- SVSNLALHNLVG- - - - - - - - - - - - 504
VD + +L+ G+ +L RDV + ++ +L L LV
Shj ct: 1416 VDElI CLRLKS- GVYDKQGHQFKPQLVRVGRSDVVNVAI KDLTLEELVDKRI GERNYEI RT 1474
Qery: 505 -----------oa-- RGAKGEL- - - - ==------- KNLLKLKDEVGELSA- - - - - - - - SD 528
R +GtL +++ KL+ ++ ELS D
Shj ct: 1475 DPELERKFNNAVTKRRELRGKLDSESGNPESPMSTEDI SKLQLKI RELSKI | NELGRDRD 1534
Query: 529 TKRFVKLV--------- RKTEAEI LNKADVVCCTCVGAGDKRLDT- - - KFRTVLI DESTQ 576
R \Y R +AIL +D++C T G+ L T KF TV+HIDE+ Q

Shj ct: 1535 EMREKNSVNYRNRDLDRRNAQAHI LAVSDI | CSTLSGSAHDVLATMA KFDTVI | DEACQ 1594

Query: 577 ASEPECLI Pl VKGAKQVI LVGDHQQLGPVI LERKAADAGLKQSLFERLI SLGHVPI RLEV 636
+E  +IP+ GK+ I+VGD Q P +L  A++ QSLF R+ P L+V
Sbhj ct: 1595 CTELSSI | PLRYGGKRCI MVGDPNQLPPTVLSGAASNFKYNQSLFVRM EKNSSPYLLDV 1653

Query: 637 QYRVNPYLSEFPSNVFYEGSLQNGVTI EQRTVPNSKFPW - - - Pl RG PMVFW ANYGRE 691
QVRMHP +S+FPS+ FY+G L++G  ++ +K PW P+ P F+  GR¥
Sbj ct: 1654 QYRVHPSI SKFPSSEFYQGRLKDGPGVDI L- - - - NKRPVHQLEPL- - APYKFFDI | SGRQ 1707

Query: 692 El SANGTSFLNRI EAMNCERI | TKLFRDGVK- - - - PEQ GVI TPYEGQ- - - - RAYI LQYM 743
E+A S+ N E ++ LFR + G+ +PY Q R +Y
Shj ct: 1708 EQNAKTMSYTNVEEI RVAI ELVDYLFRKFDNKI DFTGKI Gl | SPYREQMQKVRKEFARY- 1766

Query: 744 QVNGSLDKDLYI KVEVASVDAFQGREKDY! | LSCVRANE- QQAI GFLRDPRRLNVGLTRA 802
G ++K ++ ++D FQG+EK+ | ++SCVRA++ + ++GFL+D RR+NV LTRA
Shjct: 1767 - FGGM NK- - - - SI DFNTI DGFQGQEKEI | LI SCVYRADDTKSSVGFLKDFRRMNVALTRA 1821

Query: 803 KYG.VI LGNPRSLARNTLWAHLLI HFREKGCL 834
K + +LG+ RSLA++ LW L+ +++ CL
Shj ct: 1822 KTSI WLGHQRSLAKSKLWRDLI EDAKDRSCL 1853

dbj | BAA30003| ( AP0O00004) 656aa | ong hypot hetical DNA-binding protein [Pyrococcus
hori koshii]
Length = 656

Score = 200 bits (503), Expect = 5e-50
ldentities = 172/506 (33%, Positives = 241/506 (46%, Gaps = 91/506 (179

Query: 409 LNSSQSNAVSHVL- QRPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDH 467
LNSSQ A++ L LI GP GTKT T  ++ K +++L A SNVAVD+
Shj ct: 171 LNSSQRKAI AKGLGSEDFFLI HGPFGTGKTRTLVEL| RQEVK- RGNKVLATAESNVAVDN 229

Query: 468 LAAKLRDLGLKVVRLTAKSREDVESSVSNLAL----HNLVG ------------------ 504
L +L G+K+VR+ SR + LA HL G
Sbj ct: 230 LVERLAKDGVKI VRVGHPSRVSRHLHETTLAYLI TQHEL YGELRELRVI GQSLAEKRDTY 289

Query: 505 ------mm e RGAKGELKNLLKLKDEVGELSASDTKRFV- - - KLVRK 538
RG +G L+K E +L+ K F KL +
Shj ct: 290 TKPTPKFRRGLSDAE! | KLAERRRG RGLSARLI KEVAEW KLNRQVQKAFEDARKLEER 349

Query: 539 TEAEI LNKADWCCTCVGAGDKRLD- TKFRTVLI DESTQASEPECLI Pl VKGAKQVI LVG 597
+l+ +ADV+ T A + +DT + +IDE+TQM P LIP+K +IL G
Sbj ct: 350 | ARDI | READVI LTTNSSAAL EVWDATDYDVAI | DEATQATI PSI LI PLNK- VDRFI LAG 408

Query: 598 DHQQLGPVI LERKAADAGLKQSLFERLI SLGHVPI RLE- - - VQYRWNPYLSEFPSNVFYE 654
DH+Q P IL +A + L +LFE LI P+ E +QYRW + EFPS FY+
Shj ct: 409 DHKQLPPTI LSLEAQE- - LSHTLFEGLI E- - RYPVKSEMLTI QYRWNERI MEFPSKEFYD 464

Query: 655 GSLONGVTI EQRTVPNSKFPWPI RG PMVFWANY- - - = = = = = = = - = - - - - GREEI SANGT 698
G+ ++ T+ + €] W+ R E G+
Shj ct: 465 GRI VADERVKNI TLGDLG KVNATG - - - - WRDI LDPSNVLVFI DTCM.DNRFERQRRGS 520

Query: 699 - SFLNRI EAMNCERI | TKLFRDGVKPEQ GVI TPYEGQRAYI LQYMOWNGSLDKDLYI KV 757
S N +EA +l+ KL G E I GVI TPY+ QR | ++ +V
Shj ct: 521 ESRENPLEAKI VSKI VEKLLESGVKAEM GVI TPYDDQRDLI - --------- SLNVPEEV 570



Query:
Shj ct:
Query:
Shj ct:

758

571

818

631

EVASVDAFQGREKDY! | LSCVRANEQQAI GFLRDPRRLNVGLTRAKYGLVI LGNPRSLAR 817
EV +VD +QGREK+ || LS VR+N+ | GFL+D RRLNV LTRAK L+++G+ +L+
EVKTVDGYQGREKEVI | LSFVRSNKVGEI GFLKDLRRLNVSLTRAKRKLI M GDSSTLSS 630

NTLWNHLLI HFREKGCLVEGTLDNLQ 843
+ + L+ HREKG V T D ++
HETYKRLI EHVREKGLYWLTKDG R 656

dbj | BAA31600| (AB014525) Kl AA0625 protein [Honp sapi ens]

Score =

Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct :

425

72

470

132

512

190

534

249

586

309

635

369

695

423

752

476

809

536

Length = 791

199 bits (500), Expect = le-49
ldentities

= 165/526 (319, Positives = 252/526 (47%, Gaps = 112/526 (21%

LSLI QGPPGTGKTVTSATI VYHL- - - - - - - === - - - - - SKI HKDRI LVCAPSNVAVDHLA 469
+ LI GPPGTGK+ T  ++Y L +KlI  ++R+LVCAPSN AVD L
I CLI HGPPGTGKSKTI VGLL YRLL TENQRKGHSDENSNAKI KQNRVLVCAPSNAAVDELM 131

AKL-------nnm-- RDLG - - - LKVWRLTAKSREDVESSVSNLALHNLVGRGAKGEL- - 511
K+ LG ++VRL + + + SV +L +V K EL
KKI I LEFKEKCKDKKNPL GNCGDI NLVRLGPE- - KSI NSEVLKFSLDSQVNHRMKKELPS 189

-------------------------------------- KNLLKLKDEVGEL SASDTKRFV 533
+N+ K+ E EL AS K
HVQAVHKRKEFL DYQL DEL SRQRAL CRGGRE! QRQELDENI SKVSKERQEL - ASKI KEVQ 248

KLVRKTEAEI L NKADVWCCTCVGAGDKRLDTKFR: - - - - - - - TVLI DESTQASEPECLI P 585
+KT++ |+ ++ ++CCT  +G  L++ FR V++DE+ Q-+ EEL P
GRPQKTQSI | | LESHI | CCTLSTSGGELLL ESAFRGQGGVPFSCVI VDEAGQSCEI ETLTP 308

| VKGAKQVI LVGDHQQLGPVI L ERKAADAGLKQSLFERLI SL- - < - - - - - - GHVPI -RL 634
++  ++ILV@D +QL P ++ KA+ G Q8+ R L +Pl 4L
LI HRCNKLI LVGDPKQLPPTVI SMKAQEYGYDQSMMARFCRLLEENVEHNM SRLPI LQL 368

EVQYRVNPYL SEFPSNMVFYEGSL QNGVTI EQRTVPNSKFPWPI RGI PMVEVANYGREE! S 694
VQYRMFP + FPSN Y +L+ T Q W + ++F GE
TVQYRVHPDI CLFPSNYVYNRNLK- - - TNRQTEAI RCSSDWPFQPY- LVFDVGDGSER- - 422

ANGTSFLNRI EAMNCERI | TKLFRDGVKP- - - EQ GVI TPYEGQRAYI LQYMOWNGSLDK 751
+  S++N ++ + I KL +D K IGHT Y+ Q+ | + LDK
RDNDSY!I N- VQEI KLVVEI | KLI KDKRKDVSFRNI G | THYKAQKTM K- - - - - - DLDK 475

DLYI K- - VEVASVDAFQGREKDY! | LSCVRANE- QQAI GFLRDPRRLNVGLTRAKYGLVI 808
+ K EV +VDAFQGR+KD +| ++CVRAN Q +l GFL +RLNV +TRAKY L |
EFDRKGPAEVDTVDAFQGRQKDCVI VTCVRANSI QGSI GFLASLQRLNVTI TRAKYSLFI 535

LGNPRSLARNTLWNHL LI HFREKGCLVEGTLDNLQLCTVQLVRPQP 854
LG+ RtL N WN L+  +++G +++ N +  V++++ +P
LGHLRTLMENQHWNQL | QDAQKRGAI | KTCDKNYRHDAVKI LKLKP 581

gi | 2649188 (AE001009) DNA helicase, putative [Archaeogl obus ful gi dus]

Score
Identities

Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:

404

164

463

223

504

279

535

339

592

396

651

452

701

512

761

560

Length = 648

198 bits (498), Expect = 2e-49

= 168/496 (33%, Positives = 243/496 (48%, Gaps = 87/496 (17%

PNFAQLNSSQSNAVSHVL QRP- LSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSN 462
P +LN+Q AV + LI GP GIKT T +V L K +R+LV A SN
PFDSSLNRAQLKAVGCAVSTDDFFLI HGPFGTGKTRTVWVEVVRQLVK- RGERVLVTAESN 222

VAVDHLAAKL RDLGLKVVRLTAKSREDVESSVSNLALHNLV- - = = = = = = = == o e e e e o - - 503
AVD+L L D+ K+VRL SR VE + L +LV
TAVDNLVELLSDM - KI VRLGHPSR- - VEKRLKEHTLASLVLNHPDYKRI EEI KGKI EEI 278

————————————————————————————— GRGAKGELKNLLKLKDEVGELSASDTKRFVK 534
RGA+G ++ E E + o+ + +
ERRVERL TKPSPQLRRGL SDEEI L RLARSNRGARGVAAKKI RSMAEW EARKALDQLYTE 338

LVRKTEA- - - EI LNKADVWCCTCVGAGDKRLDTKFRTVLI DESTQASEPECLI PI VKGAK 591
+ +E El++DW T A L+ FT+DE++QM P LIPI + A+
MKEEEERI VKEI | EESDVWI STNSSAF- - LLEESFDTAVI DEASQATI PSVLI PI NR- AR 395

QVI LVGDHQQLGPVI LERKAADAGLKQSLFERLI SLGHVPI RL- EVQYRMNPYLSEFPSN 650
+ | L CDH+QL P +++ + L ++LFE+LI L +L  VQYRWN L EFPS
KFI LAGDHRQLPPTVMKAEK- - - - LSETLFEKLI ELYPEKSQLLNVQYRMNEKLMEFPSR 451

MFYEGSLQ- - - - - NGVTI EQRTVPNSKFPWPI RG PMVFWANYGR- - - - - EEI SANGTSF 700
FY G + + + Q ++ I G + + + o+ E A+ TS
EFYGGRI VAHESCTAI ALSQ AKREAEKLREI LGDEPLVFI DTSKCKNRWEGKLADSTSR 511

LNRI EAMNCERI | TKLFRDGVKPEQ GVI TPYEGQRAYI LQYMAVNGSLDKDLYI KVEVA 760
NR+EA I+T+L + GtK EQ GVITPY+ Q + + + VEV+
YNRLEAEI VTEI VTELLKMGLKKEQ GVI TPYDDQVDLLREK- - - - - - - - - - - - VDVEVS 559

SVDAFQGREKDY! | LSCVRANEQQAI GFLRDPRRLNVGLTRAKYGLVI LGNPRSLARNTL 820
SVD FQGREK+ I1+S VR+N ++ | GFL D RRLNV LTRA+ L+++G+ +L+ N
SVDGFQGREKEVI | | SFVRSNRKREI GFLDDLRRLNVSLTRARRKLI MVGDSETLSVNGT 619



Query: 821 WNHLLI HFREKGCLVE 836
+ L+ H+ KG VE
Shj ct: 620 YARLI DHVKRKGVYVE 635

sp| @67568] Y104 NMETJA HYPOTHETI CAL ATP- Bl NDI NG PROTEI N MJ0104 >gi | 2129217| pi r| | H64312
probabl e DNA hel i case honol og - Met hanococcus j annaschi i
>gi | 1590880 (U67467) DNA-bi nding protein, probably DNA
hel i case [ Met hanococcus jannaschii]
Length = 663

Score = 197 bits (496), Expect = 3e-49
Identities = 173/533 (32%, Positives = 256/533 (47%, Gaps = 90/533 (16%

Query: 357 SYDRMQDALKKFAI DKKSI SGYLYYKI LGHQVWDI SFDVPLPKEFSI PNFAQLNSSQSNA 416
++ RWMF+AL++FA + ++ Y ILG+ + + EF N LNSQ A
Shj ct: 140 TFKRVKEALREFARKRDKLA- - - - Yl | LG EHPEKPLREDI KLEFYDKN- - - LNESQKLA 192

Query: 417 VSH VLQRPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHLAAKL - - R 473
V. VL RL LI GPPGTKT T ++ K +K ++L A SN+A D++ L +
Sbj ct: 193 VKKAVLSRDLYLI HGPPGTGKTRTI TEVI VQEVKFNKHKVLATADSNI AADNI LEYLI KK 252

Query: 474 DLGLKWRLTAKSR-------------- EDVESSVSNLALHNLVG- - - - - - - -------- 504
LKVVR+ +R E+ E LAL +
Shj ct: 253 YPDLKVVRVGHPTRI SKDLI QHSLPYLI ENHEKYQEI LALREKI KEI KEQRDKFLKPSPR 312
Query: 505 -- RGAKGELKNLLKL----------- KDEVGELSA- - - - - SDTKRFV- - - - KLVRKTEAE 542
RG E +LK+ K+++  ++ KR + ++ K E

Shj ct: 313 WRRGVSDE- - Qf LKVAKRKKSYRG PKEKI VSMAEW | RNKKI KRI | NNLDEI TEKI MNE 370

Query: 543 | LNKADVWCCTCVGAGDKRLDT- KFRTVLI DESTQASEPECLI Pl VKGAKQVI LVGDHQQ 601
IL +ADV+ T AG+ L +F ++I DE +QA EP CLI PI VKG K +I + GDH+Q
Shj ct: 371 | LAEADVI VATNSMAGSEI LKGAEFDVI VI DEGSQAMEPSCLI Pl VKGRK- LI MAGDHKQ 429

Query: 602 LGPVI LERKAADAGLKQSLFERLI S- LGHVPI RLEVQYRMNPYL SEFPSNVFYEGSLONG 660
L P +L LK++LFERLI LE+QYRWN + EFP+ MFY L+
Shj ct: 430 LPPTVLSENEE- - - LKKTLFERLI KKYPEFSSI LEI QYRMNEKI MEFPNKMFYNNKLKAD 486

Query: 661 VTI EQRTVPNSKFPWPI - - - - - - - - RG PMVFVWANYGREEI SANGTSFLNRI EAVNCER 712
e T+ + [ IP+ F GE S+ N EA [
Sbj ct: 487 ESVKNI TLLDLVKEEEI DEVDRDI | NEI PVQFI NVEG ERKDKESPSYYNI EEAEKVLEl 546

Query: 713 | TKLFRDGVKPEQ GVI TPYEGQRAYI LQYMIVNGSLDKDL Yl KVEVASVDAFQGREKDY 772
+ KL + + VITPY+ Q Y+ + + + | +EV +VD FQGRE +
Shj ct: 547 VKKLVKYKI PTN- - - VI TPYDAQVRYLRRLFEEHN- - - - - - - | DI EVNTVDGFQGRENEA 596

Query: 773 11 LSCVRANEQQAI GFLRDPRRLNVGLTRAKYGLVI LGNPRSLARNTLWAHLL 825
I ++S VR GFL+D RRLNV +TRAK L+++GN L ++ ++N ++
Shjct: 597 | VI SFVRTKN- - - FGFLKDLRRLNVAI TRAKRKLI LI GNENLLKQDKVYNEM 646

gi | 3548803 (AC005313) putative DNA-binding protein [Arabidopsis thaliana]
>gi | 4335770| gb| AAD17447| (ACD06284) putative SMUBP-2
[ nouse] DNA-bi nding protein [Arabidopsis thaliana]
Length = 635

Score = 193 bits (486), Expect = 5e-48
ldentities = 162/521 (31%, Positives = 259/521 (49%, Gaps = 40/521 (7%

Query: 339 PPTHLTTGFTAEFI WKGTSYDRMQDAL KKFAI DKKSI SGY- - - LYYKI LGHQWVDI SF- D 394
P LT E + +Y RWD L + K + G L + G + +S D
Shj ct: 118 PEEGLNTSLRLEKLANEVTYRRMKDTL- - | QLSKGVLRGPASDLVPVLFGERQPSVSKKD 175

Query: 395 VPLPKEFSI PNFAQLNSSQSNAVSHVLQ RPLSLI QGPPGTGKTVTSATI VYHLSKI HKD 453
vV KF+P L+ SQ +A++ L + + L+ GPPGICKT T IV K
Shjct: 176 V--- KSFT- PFNKNLDQSQKDAI TKAL SSKDVFLLHGPPGTGKTTTVVEI VLQEVK- RGS 230

Query: 454 RI LVCAPSNVAVDHLAAKLRDLGLKVVRLTAKSR- - - EDVESSVS- - - - - - - NLALHNLV 503
+l L CA SN+AVD++  +L +K+VR+ +R + ++S++ N L N+
Sbj ct: 231 KI LACAASNI AVDNI VERLVPHKVKLVRVGHPARL LPQVL DSAL DAQVLKGDNSGLANDI 290

Query: 504 GRGAKGELKNLLKLKDE- VGELSASDTKRFVKLVRKTE- - - - AEI LNKADVVCCTCVGAG 558
+ K LLK KD+ L + + K RK + ++++ ADV+ T GA
Shj ct: 291 RKEMKALNGKLLKAKDKNTRRLI QKEL RTLGKEERKRQQLAVSDVI KNADVI LTTLTGAL 350

Query: 559 DKRLDTK- FRTVLI DESTQASEPECLI Pl VKGAKQVI LVGDHQQLGPVI LERKAADAGLK 617
++LD+ F V+IDE QA E CI| ++KG++ |IL GDH QL P | +A G
Sbj ct: 351 TRKLDNRTFDLVI | DEGAQALEVACW ALLKGSR- Cl LAGDHLQLPPTI QSAEAERKGLG 409

Query: 618 QSLFERLI SL- - GHVPI RLEVQYRWNPYL SEFPSNMFYEGSLONGVTI EQRTVPN- - --S 671
++LFERL L + L VQYRMW + + S Y+ o+ ++ + + +
Shj ct: 410 RTLFERLADLYGDEI KSM.TVQYRMHELI M\WSSKEL YDNKI TAHSSVASHMLFDLENVT 469

Query: 672 KFPWPI RG PMVFWANYGREEI SANGTSFLNRI EAVMNCERI | TKLFRDGVKPEQ GVI TP 731
K + ++ A EE S N EA +L GV+P | GHI TP
Sbj ct: 470 KSSSTEATLLLVDTAGCDMVEEKKDEEESTYNEGEAEVAVAHAKRLMESGVQPSDI G | TP 529

Query: 732 YEGQRAYI LQYMOIWNGSLDKDL Yl KVEVASVDAFQGREKDY! | LSCVRANEQQAI GFLRD 791



Y Q L+ ++ KD+ E+++VD FQGREK+ || +S VR+N ++ +GFL+D
Shjct: 530 YAAQ VM.LRI LRGKEEKLKDM - - - El STVDGFQGREKEAI | | SWRSNSKKEVGFLKD 584

Query: 792 PRRLNVGLTRAKYGLVI LGNPRSLARNTLWAHLLI HFREKG 832
RR+NV +TR++ |+ + +++ + ++ +tF E G
Shj ct: 585 QRRMNVAVTRSRRQCCI VCDTETVSSDAFLKRM EYFEEHG 625

sp| P34243| YKB7 _YEAST HYPOTHETI CAL 78. 3 KD PROTEI N I N RAM2- ATP7 | NTERGENI C REG ON
>gi | 422147| pir| | S34700 probabl e purine
nucl eoti de- bi nding protein YKLO17c - yeast
(Saccharonyces cerevisiae) >gi|395256| enb| CAA52266|
(X74152) orf4; honol ogous to human putative GIP-binding
protei n [ Saccharonyces cerevisiael
>gi | 486007| enb| CAA81852| (Z28017) ORF YKLO17c
[ Sacchar onyces cerevi si ae]
Length = 683

Score = 192 bits (482), Expect = le-47
Identities = 156/511 (30%, Positives = 259/511 (509, Gaps = 63/511 (12%

Query: 357 SYDRMQDALKKFAI DKKSI SGYLYYKI LGHQVWDI SFDVPLPKEF- SI PNFAQ- - LNSSQ 413
+Y+RME  ++K + IS + K++V+ F+P F +1 +F LN SQ
Sbjct: 158 TYNRMESTMRKLS- - - - EI SSPI QDKI | QYLVNERPF- | PNTNSFQNI KSFLNPNLNDSQ 212

Query: 414 SNAVSHVLQRPLSLI QGPPGTGKTVTSATI VYHLS- KI HKDRI LVCAPSNVAVDHLAAKL 472
At+  + L++I GPPGTGKT T ++ L K ++RIL+C PSN++VD + +L
Shj ct: 213 KTAI NFAI NNDLTI | HGPPGTGKTFTLI ELI QQLLI KNPEERI LI CGPSNI SVDTI LERL 272

Query: 473 ----- RDLGLKVVRLTAKSREDVESSVSNLAL HNL VGRGAKGEL KNLLKLKDEVGELSA- 526
+L L++ + S+ L+ N+ + E+ L++ ++
Shj ct: 273 TPLVPNNLLLRI GHPARLLDSNKRHSLDI LSKKNTI VKDI SQEI DKLI QENKKLKNYKQR 332

Query: 527 SDTKRFVKLVRK-------- TEAEI LNKADVWCCTCVGAGDKRLDTKFR- - - - - - - - - TV 569
+ +KL+RK T +++ ++ +V T G+ + L + +R T+
Sbj ct: 333 KENWNEI KLLRKDLKKREFKTI KDLI | QSRI WTTLHGSSSRELCSLYRDDPNFQLFDTL 392

Query: 570 LI DESTQASEPECLI Pl VKGAKQ - - VI LVGDHQQLGPVI L- - ERKAADAGLKQELFERL 624
+IDE +QA EP+C P+ Q ++L GD++Q P 1 + K L+ +LF+R+
Sbj ct: 393 || DEVSQAVEPQOW PLI AHQNQFHKLVLAGDNKQLPPTI KTEDDKNVI HNLETTLFDRI - 452

Query: 625 | SLGAVPIR----- LEVQYRWNPYLSEFPSNVFYEGSLQNGVTI EQRTVPN- - SKFPWPI 677
I+ P R L VQVPRW + EFPS+ Y G L T+ R+ + + P
Shj ct: 453 |KI - - FPKRDMWKFLNVQYRWNQKI MEFPSHSMYNGKLLADATVANRLLI DLPTVDATPS 510

Query: 678 RG ----1 PMVFWANYGRE- - - - - - El SANGTSFLNRI EAMNCERI | TKLFRDGVKPEQ 726
| P++++ GE E+ G-+ N E + |1 L \Y |
Sbhj ct: 511 EDDDDTKI PLI WYDTQGDEFQETADEATI LGSKY- NECGEI Al VKEHI ENLRSFNVPENS| 569

Query: 727 GVI TPYEGQRAYI LQYMAVNGSLDKDLYI KVEVASVDAFQGREKDY! | LSCVRANEQQAI 786
GVI +PY Q +++ + + D+ +E+++VD FQGREKD | I LS VR+NE+ +
Shjct: 570 GVI SPYNAQVSHLKKLI H- - - - - DELKLTDI El STVDGFQGREKDVI | LSLVRSNEKFEV 624

Query: 787 GFLRDPRRLNVGLTRAKYG.VI LGNPRSLAR 817
GFL++ RRLNV +TR + LV++GN L R
Shj ct: 625 GFLKEERRLNVAMIRPRRQLVVVGNI EVLQR 655

enb| CAA22438| (AL034463) tRNA-splicing endonucl ease positive effector
[ Schi zosacchar onyces ponbe]
Length = 1944

Score = 190 bits (477), Expect = 5e-47
ldentities = 167/ 576 (28%, Positives = 261/576 (44%, Gaps = 105/576 (18%

Query: 347 FTAEFI WKGTSYDRMQDALKKFAI DKKSI SGYLYYKI LGHQVVDI SFDVPLPKEFSI PNF 406

FTA+ ++ T+ +L++FA K L +L V + + K+ |
Shj ct: 1215 FTAQKLFNATT------ SLREFAALKSLRHLPLSQRI LDANVTRLPSNFTDDKKQKI MKS 1268
Query: 407 AQLNSSQSNAV- SHVLQRPLSLI QGPPGTGKTVTSATI VYHL- - - - - ----------- SK 449
+N Qr A+ + + +LI QGPPGTCKT T ++  + K
Shjct: 1269 YGVNEPQAYAI YASSVNDGFTLI QGPPGTGKTKTI LGM GAVLTSSSQGLQFNVPGQTRK 1328
Query: 450 | HKDRI LVCAPSNVAV- - - - - - - - - - - - DHLAAKLRDLGLKV- - - - - VRLTAKSREDVES 492
K++] L+CAPSN A+ DH K ++V + + AK E
Shj ct: 1329 TSKNKI LI CAPSNAAI DEI LLRI KAGVYDHEG KFFPKVI RVGFGDSI SVHAKEFTLEEQ 1388
Query: 493 SVSNLALHNL---------------mmmmmmmm oo VGRGA- - - KGELKNL 514
+ + L N G+ + + +L+ +
Shj ct: 1389 M KQVELTNLKKDQEANNSSDTRKKYDSI | KKRDSLREDLEKFRSTGKNSSI LEAQLREI 1448
Query: 515 LKLK------- DEVGEL SASDTKRFVKLVRKTEAEI LNKADVVCCTCVGAGDKRL- - - DT 564
K K D+ E S + L ++ + ++L +AD+VC T +G + L

Shj ct: 1449 TKQKNM.EQSLDDVRERQRSTNRNLDVLKKQ QNQLLQEADI VCATLSASGHELLLNAGL 1508

Query: 565 KFRTVLI DESTQASEPECLI Pl VKGAKQVI LVGDHQQLGPVI LERKAADAGLKQSLFERL 624
FRTV+IDE+ QAE  +IP+ G+ ++VGD Q P +L + +A G QSL+ R+
Sbj ct: 1509 TFRTVI | DEAAQAVELSSI | PLKYGCESCVM/GDPNQLPPTVL SKTSAKFGYSQSLYVRM 1568



Query: 625 1 SL- GHVPI RLEVQYRVNPYLSEFPSNVFYEGSLQNGVTI EQRTVPNSKFPW - - PI RG 680
L +QrRWP +S FPS FY L +G + T PN P 4
Sbjct: 1569 FKQHNESACLLS| QYRVNPEI SRFPSKFFYNSKLLDGPNVBAVT- - - - SRPWHEDPQLG 1624

Query: 681 PMVFWANYGREEI SANGTSFLNRI EAMNCERI | TKLFRDGVKPE- - - Q GVI TPYEGQRA 737
F N E +N S N EA + +L + + + +l GV+TPY Q
Shjct: 1625 YRFF- - NVHGTEAFSNSKSLYNVEEASFI LLLYERLI QCYLNI DFEGKI GVWTPYRSQVQ 1682

Query: 738 YI L- QYMQVNGSLDKDLYI KVEVASVDAFQGREKDYI | LSCVRANEQQAI GFLRDPRRLN 796
+ Qr + GS+ ++ +++ +VD FQGHEKD || SCVR++ | GFL+D RRLN
Sbj ct: 1683 QLRSQFQRKYGSI - - - | FKHLDI HTVDGFQGQEKDI | | FSCVRSSMBGE GFLQDLRRLN 1739

Query: 797 VGLTRAKYGLVI LGNPRSLARNTLWNHLLI HFREKG 832
V LTRAK L I+GN + L + ++ L+ + +G
Shj ct: 1740 VALTRAKSSLYI VGNSKPLMQEDI FYSLI EDAKTRG 1775

gi | 2622761 (AE000922) transcriptional control factor (enhancer-binding
protein) [Methanobacterium thernoautotrophi cuni
Length = 642

Score = 188 bits (472), Expect = 2e-46
Identities = 165/500 (33%, Positives = 240/500 (48%, Gaps = 82/500 (16%

Query: 408 QLNSSQSNAVSHVL- QRPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVD 466
+LN SQ +A+ L LI GP GTGKT T ++ + R+LV A SN AWD
Sbj ct: 156 ELNESQRDAI RVALGSEDFFLI HGPFGTGKTRTLHELI RQ- EVVRGSRVLVTAESNAAVD 214

Query: 467 HLAAKLRDLGLKVVRLTAKSREDVESSVSNLALHNLVGRGAKGELKNLLKLKDEVGE- - - 523
+L + +K VRL R E+ LA + + +++ + DE+ E
Sbhj ct: 215 NLLEQ AG HVKCVRLGHPQRVSRENLRETLA- YKI ENHPEYSKVREYQEKI DELI EERE 272

Query: 524 ---------- LSASDTKRFVKLVRKT- - - - = == - o e o e e e e e - EAE 542
SDT+  + ++ EAE

Shj ct: 273 RHQKPTPQ RRGLSDTQ LI NATKRRGARG SPNVM SMARW ETNQRI DDLHSKLQEAE 332

Query: 543 ------ | LNKADVWCCTCVGAGDKRLD- TKFRTVLI DESTQASEPECLI Pl VKGAKQVI L 595
IL+ W T A + +D +F ++DE++QA+ P LIP+ + A+ IL

Shj ct: 333 MRl ADRI LRESQVVLSTNSSAALEYI DGLRFDVAI VDEASQATI PSI LI PLAR- APRFI L 391

Query: 596 VGDHQQLGPVI LERKAADAGLKQSLFERLI SLGHVPI R- LEVQYRWMNPYLSEFPSNMFYE 654
GDH+QL P IL R A++ L+++LFE LI R L QYRWP + EFP+ FY+
Shj ct: 392 AGDHRQLPPTI LSRDASE- - LERTLFEELI KRHPGRSRMLNCQYRVHPAI MEFPNREFYD 449

Query: 655 GSLONGVTI EQRTVPNSKFPWPI RG - ------- PMVFWANYGR- - - EEI SANGTSFLNR 703
G ++ ++E  ++ + P | P++F G E TS N
Shj ct: 450 GRI RAHPSLEDI S| RDI | EDVPDSDI CQKLADPDPVLFI DTSGLDGCERRLKGSTSI QNP 509

Query: 704 | EAMNCERI | TKLFRDGVKPEQ GVI TPYEGQRAYI LQYMAWNGSLDKDL Yl KVEVASVD 763
+EA | L R GVKPE+I G+ TPY+ Q | I VEV SVD
Sbj ct: 510 LEADLAVI | SRSLMRMGVKPEEI G | TPYDDQVDLI SSM - - - - - - - - - - - | DVEVNSVD 557

Query: 764 AFQGREKDYI | LSCVRANEQQAI GFLRDPRRLNVGLTRAKYGLVI LGNPRSLARNTLWAH 823
FQGREKD |1 +S VR+N  +l GFL+D RRLNV LTRA+ L+l +G+ RtL+ + +
Shj ct: 558 GFQGREKDVI | | SWRSNRNGS| GFLKDLRRLNVSLTRARRKLI | | GDSRTLSAHPSYRR 617

Query: 824 LLI HFREKGCLVEGILDNLQ 843
L R++G L E LD+++
Shj ct: 618 LTEFCRKRGFLDEAGLDDVR 637

gi | 3935147 (AC005106) T25N20.11 [ Arabidopsis thaliana]
Length = 1021

Score = 183 bits (461), Expect = 4e-45
ldentities = 153/453 (33%, Positives = 216/453 (46%, Gaps = 64/453 (14%

Query: 403 | PNFAQLNSSQSNAVSHVLQ- - - RPLSLI QGPPGTGKTVTSATI VYHLSKI HKD- Rl LVC 458
+P LN+ Q ++ VL P+l GPPGITCKT+T + L ++ R+LVC
Shjct: 410 VPI SPALNAEQ CSI EMLGCKGAPPYVI HGPPGTGKTMILVEAI VQLYTTQRNARVLVC 469

Query: 459 APSNVAVDHLAAKLRDLGLKVVRLTAKSREDVESSVSNLALHNLVGRGAKGELKNLLKLK 518

APSN A DH+ KL L L+ VR+ K E ++ o+ o+ K E+
Shj ct: 470 APSNSAADHI LEKL- - LCLEGVRI - - KDNEI FRLNAATRSYEE! - - - - - KPEI | RFCFFD 520
Query: 519 DEVGELSASDTKRFVKLVRKT- - EAEI LNKADVVCCTCVGAGDKRLDTKFRTVLI DESTQ 576
+ + + KLV T A +LN V G F +L+DE+ Q
Shjct: 521 ELI FKCPPLKALTRYKLVVSTYMSASLLNAEGV- - - - - - NRGH- - - - - - FTH LLDEAGQ 568

Query: 577 ASEPECLI Pl VK- - - GAKQVI LVGDHQQLGPVI LERKAADAGLKQSLFERLI SLGHV- - - 630
ASEPE +I + V+L GD +QLGPVI R A G +S ERL +
Shj ct: 569 ASEPENM AVSNLCLTETVVWLAGDPRQLGPVI YSRDAESLGLGKSYLERLFECDYYCEG 628

Query: 631 ---- Pl RLEVQYRVNPYLSEFPSNVFYEGSL- - - - - - QNGVTI EQRTVPNSKFPWPI RGL 680
+L YR +P + + PS +FY+4G L + V +PN +FP
Shj ct: 629 DENYVTKLVKNYRCHPEI LDLPSKLFYDGELVASKEDTDSVLASLNFLPNKEFP- - - - - - 682

Query: 681 PMVFWANYGREEI SANGTSFLNRI EAMNCERI | TKLF- RDGVKPEQ GVI TPYEGQRAYI 739
M-F+ G+E N S+ NRE | +L DV+ EIGVTPY Q



Shj ct: 683 - MFYG QGCDEREGNNPSWFNRI EI SKVI ETI KRLTANDCVQEEDI GVI TPYRQQ- - -- 737

Query: 740 LQYMQUWNGSLDKDLYI KVEVASVDAFQGREKDYI | LSCVRA- - - - - - - NEQQAI GFLRDP 792
M+ LD+ +V+V SV+ FQGHEK |1 +S VR+ + +GFL +P
Shjct: 738 -- VMKl KEVLDRLDMIEVKVGSVEQFQGQEKQVI | | STVRSTI KHNEFDRAYCLGFLSNP 795

Query: 793 RRLNVGLTRAKYGLVI LGNPRSLARNTLWNHLL 825
RR NV +TRA  LVI+G\NP  + ++ WN LL
Sbj ct: 796 RRFNVAI TRAI SLLVI | GNPHI | CKDMNWNKLL 828

gb| AAD35099. 1| AE001689 5 (AE001689) DNA helicase, putative [Thernotoga naritim]
Length = 650

Score = 183 bits (459), Expect = 7e-45
Identities = 179/523 (34%, Positives = 251/523 (47%, Gaps = 94/523 (17%

Query: 383 | LGHQVVDI SFDVPLPKEFSI PNFAQLNSSQSNAVSHVL- QRPLSLI QGPPGTGKTVTSA 441
+LG + + SF+ +EF+ P LN SQ AvVS L LI GP GICKT T
Sbj ct: 150 LLGKRKPEESFE- - - - EEFT- PFDEGLNESQREAVSLALGSSDFFLI HGPFGTGKTRT- - 202

Query: 442 Tl VYHLSKI HKDR- | LVCAPSNVAVDHLAAKL RDL GLKVVRL TAKSREDVESSVSNLALH 500
+ Y ++ + + 1LV A SNWAVDHL  +L + +VR+ SR S LAH
Shj ct: 203 LVEYlI RQEVARGKKI LVTAESNLAVDNLVERLWGK- VSLVRI GHPSRVSSHLKESTLA- H 260

Query: 501 NLVG ------ RGAKGELKNLLKLKDEVCGELSA- - - - - - SDTK----=-ccccmcccnnn- 530
+ + KEL L+K +D + S SD K
Shjct: 261 Q ETSSEYEKVKKMKEELAKLI| KKRDSFTKPSPQARRGL SDKKI LEYAEKNWSARGVSKE 320

Query: 531 ------ RFVKL----------- VRKTE- - - AEI LNKADVVCCTCVGAGDKRLD- TKFRTV 569
++KL RKE +I1++AW T A +1L F Vv
Shj ct: 321 KI KEMAEW KLNSQ QDI RDLI ERKEEI | ASRI VREAQVVLSTNSSAALEI LSG VFDVV 380

Query: 570 LI DESTQASEPECLI Pl VKGAKQVI LVGDHQQLGPVI LERKAADAGLKQSLFERLI SLGH 629
++DE++QA+ P LIPI KG K+ +L GDH+QL P IL A D L ++LFE LI+
Shj ct: 381 VVDEASQATI PSI LI Pl SKG KKFVLAGDHKQLPPTI LSEDAKD- - LSRTLFEELI T- - R 435

Query: 630 VPIR-- - LEVQYRVNPYLSEFPSNVFYEGSLQNGVTI EQRT- - - - - - - VPNSKFPWPI RG 679
P+ L+ QIRW L EFPS FY+G L+ + T +PN W+
Sbj ct: 436 YPEKSSLLDTQYRMNELLMEFPSEEFYDGKLKAAEKVRNI TLFDLGVE! PNFGKFVWDWL 495

Query: 680 | P--- MVFWANYGR- - - - EEl SANGTSFLNRI EAMNCERI | TKLFRDGVKPEQ GVI TPY 732
P ++F R E + S N+EA + ++ KL GVK + | GH TPY
Shj ct: 496 SPKNVLVFI DTKNRSDRFERQRKDSPSRENPLEAQ VKEVWEKLLSMGVKEDW Gl | TPY 555

Query: 733 EGQRAYI LQYMIWNGSLDKDLYI KVEVASVDAFQGREKDYI! | LSCVRANEQQAI GFLRDP 792
+Q I + ++ KVEV SVD FQGREK+ || +S VR+N+ IGFL D
Sbjct: 556 DDQVNLI RELIEA---------- KVEVHSVDGFQGREKEVI | | SFVRSNKNCGEI GFLEDL 605

Query: 793 RRLNVGLTRAKYCGLVI LGNPRSLARNTLWAHLLI HFREKGCLV 835
RRLNV LTRAK L+ G+ +L+ + + + ++KG V
Shj ct: 606 RRLNVSLTRAKRKLI ATGDSSTLSVHPTYRRFVEFVKKKGTYV 648

enb| CAB43845. 1| (AL078464) putative protein [Arabidopsis thaliana]
Length = 1311

Score = 178 bits (448), Expect = le-43
Identities = 167/593 (28%, Positives = 251/593 (42%, Gaps = 153/593 (25%

Query: 392 SFDVPLPKEFSI PNFAQLN------- SSQSNAVSHVLQRPLSLI QGPPGTGK- - TVTSAT 442
SF L+ F+ P A++ + StV P +L+QGPPGTK TV
Shjct: 621 SFAGHLHRSFNAPQLAAI HWAAVHT AAGT SSGVKRQDPWPFTLVQGPPGTGKTHTVWAGM. 680
Qery: 443 IVYHLSKIH- ------mmmmmm oo e e o 451
V HL +
Shjct: 681 NVI HLVQYQQYYTSLLKKLAPESYKQVNESSSDNI VSGSI DEVLONVDONLFRTLPKLCA 740
Query: 452 KDRI LVCAPSNVAVDHLAAKLRDLG: - - - - LKWR- - - -------ommmmoimo oo - 481
K RFLVCAPSN A D L +++ D G ++V R
Shjct: 741 KPRMLVCAPSNAATDELL SRVLDRGFI DGEMRVYRPDVARVGVDTQTKAAQAVSVERRSD 800
Query: 482 - LTAKSREDVESSVSNLALHNLV-----------cmomonon- GRGAKGELKNLLKLKDE 520
L AKSRE++ + NL + + +G+ G ++L ++D+
Shjct: 801 LLLAKSREEI LGH HNLRVRDAQLSQDI AGLKREL TAAAFANRSQGSVGVDPDVLMRDQ 860
Query: 521 VGE----- LSASDTKRFVKLVRKT- - - = = = === oo oo e e oo o EAEI LNKADWC 551
+ LSA R LV + EA  N+A++V

Shjct: 861 TRDAMLQRLSAVVEARDKDLVENMSRLLI VEGKFRAGTSFNLEEARASLEASFANEAEI VF 920

Query: 552 CTCVGAGDK- - - RLDTKFRTVLI DESTQASEPECLI PI VKGAKQVI LVGDHQQLGPVI LE 608
T +GK R. F V+#IDE+ QASE L P+ GA + +LVGD QQL  ++
Sbjct: 921 TTVSSSGRKLFSRLTHGFDMVI DEAAQASEVGVL PPLAL GAARCVLVGDPQQLPATVI S 980

Query: 609 RKAADAGLKQSLFERLI SLGHVPI RLEVQYRMNPYL SEFPSNVEYEGSLQNGVTI EQRTV 668
+ A +SLFER G+ L VQWRMFP + +FPS FY+G L + ++ T
Sbjct: 981 KAAGTLLYSRSLFERFQULAGCPTLLLTVQYRMHPQ RDFPSRYFYQGRLTDSESVS- - TA 1038

Query: 669 PNSKFPWPI RG PMVFW ANYGREEI SANGTSFLNRI EAMNCERI | TKLFRD- - - - GVKP 723



P+ + P +F+ ++GRE S+ N EA C + LR G
Sbj ct: 1039 PDEI YYKDSVLKPYLFFDI SHGRESHRGGSVSYENI DEARFCVGVYLHLQRTLKSLGEGK 1098

Query: 724 EQ GVI TPYEGQRAYI LQYMIVNGSLDKDLY! KVEVASVDAFQGREKDYI | LSCVRANEQ 783
+GVITPY+ Q + ++ +L +D  ++ + +VDAFQGE+D || +SCVRA+
Sbjct: 1099 VSVGVI TPYKLQLKCL- - KI EFGNALSQDELQE! YI NTVDAFQGQERDVI | MSCVRAS- N 1155

Query: 784 QAl GFLRDPRRLNVGLTRAKYGLVI LGNPRSLARNTLWAHLLI HFREKGCLVE 836
+GF+ D RR+NV LTRAK L ++GN +L + W L+ + + C +E
Shj ct: 1156 HGVGFVADI RRMNVAL TRAKRALVWMGNASAL MKCEDWAAL | TDAKARNCFME 1208

sp| @60560[ SVB2_IVESAU DNA- BI NDI NG PROTEI N SMUBP-2 (I NSULIN Il GENE ENHANCER- Bl NDI NG
PROTEI N) (Rl PE3B- Bl NDI NG COWLEX 3B2 P110 SUBUNI T)
(RIP-1) >gi| 290919 (L15625) insulin Il gene
enhancer - bi ndi ng protein [ Mesocricetus auratus]
Length = 989

Score = 178 bits (447), Expect = 2e-43
Identities = 158/510 (30%, Positives = 250/510 (48%, Gaps = 53/510 (10%

Query: 357 SYDRMQDALKKFAI DKKSI SGYLYYKI LGHQVVDI SFDVPLPKEFSI PNFAQLNSSQSNA 416
+Y R++ AL + L +LG + ++P F+ NAL+ SQ A
Shj ct: 143 TYKRLKKALMILKKYHSGPASSLI DVLLGGSSPSPTTEI P- - - PFTFYNTA- LDPSQKEA 198

Query: 417 VSHVL- QRPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHLAAKLRDL 475
VS L Qt +++l GPPGICKT T I+ K +I L CAPSNVAVD+L  +L
Shjct: 199 VSFALAQKEVAI | HGPPGTGKTTTVWVEI | LQAVK- QGLKI LCCAPSNVAVDNLVERLALC 257

Query: 476 GLKVVRLTAKSREDVESSVSNLALHNLVGRGAKGEL- KNLLKLKDEV- - - - - - - - GELSA 526
+++RL +R + S +L ++ R ++ ++ K D+V +
Shj ct: 258 KKRI LRLGHPAR- - LLESAQQHSLDAVLARSDNAQ VADI RKDI DQVFGKNKKTQDKREK 315

Query: 527 SDTKRFVKLVRKT- - - - - EAEI - - - LNKADVVCCTCVGA- - - GDKRL- - DTKFRTVLI DE 573
S+ + +KL+RK EA | L ADW T GA G +L + F V++DE
Shjct: 316 SNFRNEI KLLRKELKEREEAAI VQSLTAADVWLATNTGASSDGPLKLLPENHFDVWWWDE 375

Query: 574 STQASEPECLI Pl VKGAKQVI LVGDHQQLGPVI LERKAADAGLKQSLFERLI SL- GHVPI 632
AE CIP++K K IL CDHQ P + KAA AGL +SL ERL+ G +
Shj ct: 376 CAQALEASCW PLLKAPK- Cl LAGDHRQLPPTTI SHKAALAGL SRSLMVERLVEKHGAGAV 434

Query: 633 R- LEVQYRWNPYLSEFPSNMFYEGSLONGVTI EQRTVPN- - SKFPWPI RG PMVFWANYG 689
RL VQ\RW ++ +S Y GL ++ + + +P++ G
Shj ct: 435 RMLTVQYRVHQAI TRWASEAMYHGQL TAHPSVAGHLLKDLPGVADTEETSVPLLLI DTAG 494

Query: 690 ------- REE! SANGTSFLNRI EAMNCERI | TKLFRDGVKPEQ GVl TPYEGQRAYI LQY 742
E+ + G Rt ++ + ++ & |1V PY Q +Q
Sbj ct: 495 OGLLELDEEDSQSKGNPGEVRLVTLHI QALVDA- - - - GVHAGDI AVI APYNLQVDLLRQS 550

Query: 743 MIWGSLDKDLY!I KVEVASVDAFQGREKDY! | LSCVRANEQQAI GFLRDPRRLNVGLTRA 802
+ + + ++E+ SVD FQGREK+ +| L+ VR+N + +GFL + RR+NV +TRA
Shjct: 551 L------- SNKHPELEIl KSVDGFQGREKEAVI L TFVRSNRKGEVGFLAEDRRI NVAVTRA 603

Query: 803 KYGLVI LGNPRSLARNTLWNHLLI HFREKG 832
+ + ++ + R++  + L+ +F E G
Sbj ct: 604 RRHVAVI CDSRTVNNHAFLKTLVDYFTEHG 633

pir| | A47500 Ig nu chain switch region binding protein 2 - human
Length = 993

Score = 176 bits (443), Expect = 5e-43
ldentities = 145/461 (31%, Positives = 235/461 (509, Gaps = 55/461 (11%

Query: 409 LNSSQSNAVSHVL- QRPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDH 467
L++SQ AVS L Q+ L++I GPPGTGKT T |+ K ++L CAPSN+AVD+
Shj ct: 192 LDTSQKEAVSFALSQKELAI | HGPPGTGKTTTVWVEI | LQAVK- QGLKVLCCAPSNI AVDN 250

Query: 468 LAAKLRDLG.KVVRLTAKSREDVESSVSNLALHNLVGRGAKGELKNLLKLKDEVCGEL- - - 524
L +L +++RL  +R + SV  +L ++ R + N+ o+t
Sbhj ct: 251 LVERLALCKQRI LRLGHPAR- - LLESVQQHSLDAVLARSDSAQ- - NVADI RKDI DQVFVK 306

Query: 525 -------- SASDTKRFVKLVRKT- - - - - EA- - - EI LNKADWCCTCVGA- - - GDKRL- - D 563
S+ +  +KL+RK EA EL AW T GA G +L +
Shj ct: 307 NKKTQDKREKSNFRNEI KLLRKELKEREEAAM_ESL TSANVWLATNTGASADGPLKLLPE 366

Query: 564 TKFRTVLI DESTQASEPECLI Pl VKGAKQVI LVGDHQQLGPVI LERKAADAGLKQSLFER 623
+F VHIDE QAE CIP++K A++ IL GCDH+QL P + KAA AGL SL ER
Shj ct: 367 SYFDVVVI DECAQALEASCW PLLK- ARKCI LAGDHKQLPPTTVSHKAALAGLSLSLMER 425

Query: 624 LI SL-- GHVPI RLEVQYRWNPYLSEFPSNMFYEGSLONGVTI EQ- - - RTVPNSKFPWPI R 678
L \% L VQYrRM+ + + S+ Y G + ++ + R +P
Shj ct: 426 LAEEYGARVVRTLTVQYRVHQAI MRWASDTMYL GQVTAHSSVARHLLRDLPGVAATEET- 484

Query: 679 G PMVFWANYG ------ REEI SANGTSFLNRI EAMNCERI | TKLFRDGVKPEQ GVI TP 731
G+P++ G E+ + G Rt +++ + ++ oV | V++P
Shj ct: 485 GVPLLLVDTAGCGLFELEEEDEQSKGNPGEVRLVSLHI QALVDA- - - - GYPARDI AWSP 540

Query: 732 YEGQRAYI LQYMOWNGSLDKDL Yl KVEVASVDAFQGREKDY! | LSCVRANEQQAI GFLRD 791



Y Q +Q+ + ++E+ SVD FQGREK+ +ILS VR+N + +GFL +
Shjct: 541 YNLQVDLLRQSLVHR------- HPELEI KSVDGFQGREKEAVI LSFVRSNRKGEVGFLAE 593

Query: 792 PRRLNVGLTRAKYGLVI LGNPRSLARNTLWAHLLI HFREKG 832
RR+NV +TRA+ + ++ + R++ + L+ +F + G
Shj ct: 594 DRRI NVAVTRARRHVAVI CDSRTVNNHAFLKTLVEYFTQHG 634

ref | NP_002171. 1| PI GHVBP2| i mrunogl obulin mu binding protein 2 >gi|730751| sp| P38935| SMB2_HUMAN
DNA- Bl NDI NG PROTEI N SMUBP-2 (GLI AL FACTOR-1) (GF-1)
>gi | 401776 (L14754) DNA-bi nding protein [Honp sapi ens]
Length = 993

Score = 176 bits (443), Expect = 5e-43
ldentities = 145/461 (31%, Positives = 235/461 (50%, Gaps = 55/461 (11%

Query: 409 LNSSQSNAVSHVL- QRPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDH 467
L++SQ AVS L Q+ L++I GPPGTGKT T |+ K ++L CAPSN+AVD+
Sbhj ct: 192 LDTSQKEAVSFALSQKELAI | HGPPGTGKTTTVWVEI | LQAVK- QGLKVLCCAPSNI AVDN 250

Query: 468 LAAKLRDLG.KVVRLTAKSREDVESSVSNLALHNLVGRGAKGELKNLLKLKDEVGEL- - - 524
L +L +++RL  +R + SV  +L ++ R + N+ o+t
Shj ct: 251 LVERLALCKQRI LRLGHPAR- - LLESVQQHSLDAVLARSDSAQ- - NVADI RKDI DQVFVK 306

Query: 525 -------- SASDTKRFVKLVRKT- - - - - EA- - - EI LNKADWCCTCVGA- - - GDKRL- - D 563
S+ + +KL+RK EA EL AW T GA G +L +
Shj ct: 307 NKKTQDKREKSNFRNEI KLLRKELKEREEAAM_ESL TSANVWLATNTGASADGPLKLLPE 366

Query: 564 TKFRTVLI DESTQASEPECLI Pl VKGAKQVI LVGDHQQLGPVI LERKAADAGLKQSLFER 623
+F VHIDE QA E CIP++K A++ IL GCDH+QL P + KAA AGL SL ER
Shj ct: 367 SYFDVVVI DECAQALEASCW PLLK- ARKCI LAGDHKQLPPTTVSHKAALAGLSLSLMER 425

Query: 624 LI SL-- GHVPI RLEVQYRWNPYLSEFPSNMFYEGSLONGVTI EQ- - - RTVPNSKFPWPI R 678
L \% L VQYrRM+ + + S+ Y G + ++ + R +P
Shj ct: 426 LAEEYGARVVRTLTVQYRVHQAI MRWASDTMYL GQVTAHSSVARHLLRDLPGVAATEET- 484

Query: 679 G PMVFWANYG - - - - - - REEI SANGTSFLNRI EAMNCERI | TKLFRDGVKPEQ GVI TP 731
G+P++ G E+ + G R+ +++ + ++ GV | V++P
Sbj ct: 485 GVPLLLVDTAGCGLFELEEEDEQSKGNPGEVRLVSLHI QALVDA- - - - GVPARDI AWSP 540

Query: 732 YEGQRAYI LQYNQVNGSLDKDLYI KVEVASVDAFQGREKDYI | LSCVRANEQQAI GFLRD 791
Y Q +Q+ + ++E+ SVD FQGREK+ +ILS VR#N + +GFL +
Sbj ct: 541 YNLQVDLLRQSLVHR- --- - - - HPELEI KSVDGFQGREKEAVI LSFVRSNRKGEVGFLAE 593

Query: 792 PRRLNVGLTRAKYGLVI LGNPRSLARNTLWAHLLI HFREKG 832
RR+NV +TRA+ + ++ + R++ + L+ +F + G
Shj ct: 594 DRRI NVAVTRARRHVAVI CDSRTVNNHAFLKTLVEYFTQHG 634

gi | 2340994 (U21094) Senlp [ Saccharonyces cerevisiae]
Length = 757

Score = 176 bits (441), Expect = 9e-43
Identities = 119/334 (35%, Positives = 189/334 (55%, Gaps = 30/334 (8%

Query: 518 KDEVGELSASDTKRFVKLVRKTEAEI LNKADVVCCTCVGAGDKRLDT- - - KFRTVLI DES 574
+DE+ E ++ + + R +AlIL +D++C T G+ LT KF TV+l DE+
Shjct: 59 RDEMREKNSVNYRNRDLDRRNAQAHI LAVSDI | CSTLSGSAHDVLATMG KFDTVI | DEA 118

Query: 575 TQASEPECLI Pl VKGAKQVI LVGDHQQLGPVI LERKAADAGLKQSLFERLI SLGHVPI RL 634
Q+E +IP+ GK+ I+VGD Q P +L At++ QSLF R+ P L
Sbhjct: 119 CQCTELSSI | PLRYGGKRCI MVGDPNQLPPTVL SGAASNFKYNQSLFVRM EKNSSPYLL 177

Query: 635 EVQYRVNPYLSEFPSNVFYEGSLQNGVTI EQRTVPNSKFPW - - - Pl RG PMVFWANY- G 689
+VQYRMP +S+FPS+ FY+G L++G  ++ +tKPW P+ P F+ G
Sbj ct: 178 DVQYRVHPSI SKFPSSEFYQGRLKDGPGVDI L- - - - NKRPWHQLEPLA- - PYKFFDI | SG 231

Query: 690 REEI SANGTSFLNRI EAVNCERI | TKLFRDGVKP- - - - EQl GVI TPYEGQ - - - RAYI LQ 741
R+tE +tA S+ N E ++ LFR +1 G+t +PY Q R +
Shjct: 232 RQEQNAKTMSYTNMEEI RVAI ELVDYLFRKFDNKI DFTCKI G | SPYREQUKMRKEFAR 291

Query: 742 YMIWNGSLDKDLYI KVEVASVDAFQGREKDY! | LSCVRANE- QQAI GFLRDPRRLNVGLT 800
Y G ++K ++  ++D FQG+EK+ | ++SCVRA++ + ++GFL+D RR+NV LT
Sbjct: 292 YF-- GGM NKS- - - - | DFNTI DGFQGQEKEI | LI SCVRADDTKSSVGFLKDFRRVNVALT 345

Query: 801 RAKYGLVI LGNPRSLARNTLWNHLLI HFREKGCL 834
RAK + +LG+ RSLA++ LW L+ +++ CL
Shj ct: 346 RAKTSI WLGHQRSLAKSKLWRDL| EDAKDRSCL 379

gi | 908917 (L24544) DNA helicase [Honp sapiens]
Length = 993

Score = 176 bits (441), Expect = 9e-43
Identities = 145/459 (31%, Positives = 232/459 (49%, Gaps = 51/459 (11%

Query: 409 LNSSQSNAVSHVL- QRPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDH 467
L++SQ AV L Qt L++l GPPGTCKT T |+ K ++L CAPSN+AVD+
Shj ct: 192 LDTSQKEAVLFALSQKELAI | HGPPGTGKTTTVVEI | LQAVK- QGLKVLCCAPSNI AVDN 250



Query: 468 LAAKLRDLGLKVVRLTAKSREDVESSVSNLALHNLVGRGAKGEL- -------- KNLLKLK 518
L +L +++RL +R + S+ +L ++ R ++ + +K K
Shjct: 251 LVERLALCKQRI LRLGHPAR- - LLESI QQHSLDAVLARSDSAQ VADI RKDI DQVFVKNK 308

Query: 519 DEVGELSASDTKRFVKLVRKT- - - - - EA- - - EI LNKADVVCCTCVGA- - - GDKRL- - DTK 565
+ S+ + +KL+RK EA EL AtW T GA G +L ++
Sbj ct: 309 KTQDKREKSNFRNEI KLLRKELKEREEAAM_ESL TSANVVLATNTGASADGPLKLLPESY 368

Query: 566 FRTVLI DESTQASEPECLI Pl VKGAKQVI LVGDHQQLGPVI LERKAADAGLKQSLFERLI 625
F VHIDE QA E CIP++K A++ IL GDH+QL P + KAA AGL SL ERL
Shj ct: 369 FDVVVI DECAQALEASCW PLLK- ARKCI LAGDHKQLPPTTVSHKAALAGLSLSLMERLA 427

Query: 626 SL-- GHVPI RLEVQYRWMNPYLSEFPSNMFYEGSLONGVTI EQ - - RTVPNSKFPWPI RG 680
V L VQrRW + + S+ Y GL ++ + R +P Gt
Shj ct: 428 EEYGARVVRTLTVQYRVHQAI MRWASDTMYLGQLTAHSSVARHLLRDLPGVAATEET- GV 486

Query: 681 PMVFWANYG ------ REEI SANGTSFLNRI EAMNCERI | TKLFRDGVKPEQ GVI TPYE 733
P++ G E+ + G R+ +++ + ++ [eY) | V++PY
Shj ct: 487 PLLLVDTAGCGLFELEEEDEQSKGNPGEVRLVSLHI QALVDA- - - - GVPARDI AVVSPYN 542

Query: 734 GQRAYI LQYMQVNGSLDKDLYI KVEVASVDAFQGREKDYI | LSCVRANEQQAI GFLRDPR 793
Q +Q+ + ++E+ SVD FQGREK+ +I LS VR+N + +GFL + R
Shjct: 543 LQVDLLRQSLVHR- ------ HPELEI KSVDGFQGREKEAVI L SFVRSNRKGEVGFLAEDR 595

Query: 794 RLNVGLTRAKYGLVI LGNPRSLARNTLWAHLLI HFREKG 832
R+NV +TRA+ + ++ + R++ + L+ +F + G
Shj ct: 596 RI NVAVTRARRHVAVI CDSRTVNNHAFLKTLVEYFTQHG 634

gi | 3176714 (AC002392) putative tRNA-splicing endonucl ease positive effector
[ Ar abi dopsi s thaliana]
Length = 1090

Score = 173 bits (433), Expect = 7e-42
Identities = 143/481 (29%, Positives = 222/481 (45%, Gaps = 95/481 (19%

Query: 452 KDRI LVCAPSNVAVDHLAAKLRDLG - - - - LKWR- - - - - - - oo e e oo 481
K R+LVCAPSN A D L +++ D G ++V R

Shjct: 578 KPRM.VCAPSNAATDELL SRVLDRGFI DGEMRVYRPDVARVGVDSQSRAAQAVSVERRSD 637

Query: 482 - LTAKSREDVESSVSNLALHN- - - - - - - mm o e e e e - LVGRGA 507

L A SR+++ + NL L L+ R

Shjct: 638 QLLAI SRDEI LRHVRNLRLQETQ SQNI AGLKRELNAAAFATRSQGSVGVDPEVLI SRDQ 697

Query: 508 KGE----- LKNLLKLKDEV- - - = = === - -~ GELSASDTKRFVKLVRKTEAEI LNKADWC 551
K + L +++ +D+V G+ A+ + EA  N+A++V

Shjct: 698 KRDALLQHLAAVVEARDKVLVEI SRLLI VEGKFRAGNNFNLEEARASLEASFANEAEI VF 757

Query: 552 CTCVGAGDK- - - RLDTKFRTVLI DESTQASEPECLI PI VKGAKQVI LVGDHQQLGPVI LE 608
T +GK R. F V+#IDE+ QASE L P+ GA + +LVGD QQL  ++
Shjct: 758 TTVSSSGRKLFSRLTHGFDMWVI DEAAQASEVGVL PPLAL GAARCVLVGDPQQLPATVI S 817

Query: 609 RKAADAGLKQSLFERLI SLGHVPI RLEVQYRMNPYL SEFPSNVEYEGSLQNGVTI EQRTV 668
+ A +SLFER G+ L VQVRMFP + +FPS FY+G L++ +  +
Sbjct: 818 KAAGTLLYSRSLFERFQULAGCPTLLLTVQYRMHPQ RDFPSRYFYQGRLKDSES! S- - SA 875

Query: 669 PNS- KFPWPI RG PMVFWANYGREEI SANGTSFLNRI EAMNCERI | TKLFRD- - - - GVKP 723
P+ + P+ + F  ++CRE S+ N EA C + L+ G
Sbhjct: 876 PDEl YYKDPVLRPYLFFNI SHGRESHRGGSVSYENVDEARFCVGVYMHLQKTLKSLGAGK 935

Query: 724 EQ GVI TPYEGQRAYI LQYMQUNGSL DKDL Yl KVEVASVDAFQGREKDY! | LSCVRANEQ 783
+GVI TPY+ Q  + + 4L +D  ++ + +VDAFQGH+E+D || +SCVRA+
Shjct: 936 VSVGVI TPYKLQLKCLKH- - EFGNALGQDELKEI YI NTVDAFQGQERDVI | MSCVRAS- G 992

Query: 784 QAl GFLRDPRRLNVGLTRAKYGLVI LGNPRSLARNTLWAHLLI HFREKGCLVEGTLDNLQ 843
+GF+ D RR*NV LTRA+ L ++GN +L ++ W L+ R + C +E +D+L
Shjct: 993 HGVGFVSDI RRMNVAL TRARRALVWMGNASAL MKSEDWAAL | SDARGRNCFME- - MDSLP 1050

Query: 844 L 844
L
Sbhjct: 1051 L 1051

Score = 33.6 bits (75), Expect = 7.0
ldentities = 20/55 (36%, Positives = 28/55 (50%, Gaps = 7/55 (12%

Query: 392 SFDVPLPKEFSI PNFAQLN------- SSQENAVSHVLQRPLSLI QGPPGTGKTVT 439
SF L+ F+P A++ + StV P +L+QGPPGTCKT T
Shj ct: 457 SFVDHLHRSFNAPQLAAI HAWAAMHTAAGT SSGVKKQEPWPFTLVQGPPGTGKTHT 511

sp| P40694| SVB2_MOUSE DNA- BI NDI NG PROTEI N SMUBP- 2 >gi | 423421] pi r| | S35633 DNA- bi ndi ng
protein - nouse >gi| 293806 (L10075) DNA-binding protein
[ Mus muscul us]
Length = 993

Score = 169 bits (425), Expect = 6e-41
ldentities = 152/511 (29%, Positives = 249/511 (47%, Gaps = 55/511 (10%



Query: 357 SYDRMQDALKKFAI DKKSI SGYLYYKI LGHQVVDI SFDVPLPKEFSI PNFAQLNSSQSNA 416
+Y R++ AL + L +LG + ++P ++ L+ SQ A
Sbj ct: 143 TYKRLKKALMILKKYHSGPASSLI DI LLGSSTPSPAMEI PPLSFYN- - - - TTLDLSQKEA 198

Query: 417 VSHVL- QRPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHLAAKLRDL 475
VS L Qt L++l GPPGICKT T I+ K ++L CAPSN+AVD+L  +L
Sbj ct: 199 VSFALAQKELAI | HGPPGTGKTTTVVEI | LQAVK- QGLKVLCCAPSNI AVDNLVERLALC 257

Query: 476 GLKVVRLTAKSREDVESSVSNLALHNLVGRGAKGEL- KNLLKLKDEV- GELSASDTKRF- 532
+++RL +R + SV + +L ++ R ++ ++ + DtV G+ + KR
Shj ct: 258 KKRI LRLGHPAR- - LLESVQHHSLDAVLARSDNAQ VADI RRDI DQVFGKNKKTQDKREK 315

Query: 533 ------ VKLVRKT- - - - - EAEI - - - LNKADVVCCTCVGA- - - GDKRL- - DTKFRTVLI DE 573
+KL+RK EA | L ADW T GA G +L + F V++DE
Shj ct: 316 GNFRSEI KLLRKELKEREEAAI VQSL TAADVVLATNTGASSDGPLKLLPEDYFDWWDE 375

Query: 574 STQASEPECLI PI VKGAKQVI LVGDHQQLGPVI LERKAADAGLKQSLFERLI SLGHVPI - 632
QA E CIP++K K IL GOHQL P + +AA AGL +SL ERL +
Shj ct: 376 CAQALEASCW PLLKAPK- Cl LAGDHRQLPPTTVSHRAALAGL SRSLMVERLAEKHGAGW 434

Query: 633 - RLEVQYRWNPYLSEFPSNMFYEGSLONGVTI EQ- - - RTVPNSKFPWPI RG PMVFWANY 688
L VQrRM+ + + S Y G +  ++ + +P R +P++
Shj ct: 435 RMLTVQYRVHQAI MCWASEAMYHGQFTSHPSVAGHLLKDLPGVTDTEETR- VPLLLI DTA 493

Query: 689 G ------ REEI SANGTSFLNRI EAMNCER! | TKLFRDGVKPEQ GVI TPYEGQRAY! LQ 741
G E+ +G RF  ++ + ++ G+ | VI PY Q +Q
Sbj ct: 494 GOGLLELEEEDSQSKGNPGEVRLVTLH QALVDA:- - - - GVQAGDI AVI APYNLQVDLLRQ 549

Query: 742 YNQ\/N(SLDKDLYI KVEVASVDAFQGREKDY! | LSCVRANEQQAI GFLRDPRRLNVGLTR 801
+ + ++E+ SVD FQGREK+ ++L+ VR+N + +GFL + RR+NV +TR
Shj ct: 550 SLS ------ NKHPEL El KSVDGFQGREKEAVL L TFVRSNRKGEVGFLAEDRRI NVAVTR 602

Query: 802 AKYGLVI LGNPRSLARNTLWNHLLI HFREKG 832
A+ + ++ + o+ L+ +F E G
Sbhj ct: 603 ARRHVAVI CDSHTVNNHAFLETLVDYFTEHG 633

enb| CAA20978. 1| (AL031629) cDNA EST yk384f3.5 cones fromthis gene; cDNA EST
EMBL: TO0167 cones fromthis gene; cDNA EST yk287al.5
conmes fromthis gene [Caenorhabditis el egans]
Length = 693

Score = 164 bits (410), Expect = 4e-39
Identities = 148/ 468 (31%, Positives = 226/468 (47%, Gaps = 63/468 (13%

Query: 395 VPLPK- - EFS| PNFAQ LNSSQSNAVSHVL- - QRPLSLI QGPPGTGKTVTSATI VYHLSK 449
+P+P + | N + LNSQ AVS + QRL IQGPPGTGKT A IV+ L K
Shj ct: 222 | PMPSI HDRKI GNLPETLNPSQUAAVSAAMNTQRNLLCI QGPPGTGKTRVI AEl VHQLMK 281

Query: 450 | HKDRI LVCAPSNVAVDHLAAKL RDL GLKVVRL TAKSREDVESSVSNLAL HNLVGRGAKG 509

K ++LVCAP++VAV + A G + + + E ++N K
Shjct: 282 - KKKKVLVCAPTHVAVRN- - AVDATTGRM EEMPEEKAEQQLCLLAN- - - - - - - - - - TKD 328
Query: 510 ELKN------ LLKLKDEVGELSASDT- - KRF- - - VKLVRKTEAEI LNKADVWCCTCVGAG 558
E +N L ++K ++ +S SD K+ L+R + + + + +G

Shj ct: 329 EFQNHKSASKLEEI KKQLSTMSTSDPLYKKMSYEYYLI RNSI FRSI FYPKLAVFSTLGTS 388

Query: 559 DKRLDTKFR- - - - TVLI DESTQASEPECLI PI VK- - GAKQVI LVGDHQQLGPVI LERKAA 612
+ ++ +++DE+ Q +EP  +P++ K++l LVGD +Q. V+L KA
Shjct: 389 SI QKLPEYHWNADVM VDEAAQCTEPATWPVLTTPSCKKLI LVGDQKQLPAVVLSDKAM 448

Query: 613 DAGLKQSLFERL- - - | SLGHVPI RLEVQYRMNPYL SEFPSNVFYEGSLQNGVTI EQRTV- 668
K SL E+L S ++ | L QRW + + + +FYE L T+ T+
Shj ct: 449 KGNFKLSLMEKLAEEFSSNNI NI LLNEQYRMNKKI MNWSNEVFYENQLTAHSTVSDI TLR 508

Query: 669 ---PNSKFPW - - - Pl RG PMVFWANYGREEI SANGTSFLNRI EAMNCERI | TKLFRD- G 720
PN Pl I M + EE ++ SF N E ++L DG
Shj ct: 509 DI CPNLPEDHVLNNPI MM NVENVKDRSHEEFESH- - SFTNTDELNLVTEYVNRLWDLG 566

Query: 721 VKPEQ GVI TPYEGQRAYI LQYMQAWNGSLDKDL Yl KVEVASVDAFQGREKDY!I | LSCVRA 780
+ P+ | VI+PY Y Q+ L + + +V+V +VDAFQG E+ +I VR
Sbj ct: 567 | NPKAI AVI SPY--------- YAQ E- KLRRSI PFRVDVNTVDAFQGHERQVVI FCLVRD 616

Query: 781 NEQQAI GFLRDPRRLNVGLTRAKYGLVI LGNPRSLARN- - - - TLWNHL 824
N++ [ GFL + RRLNV +TRA+ V++GN R + N L+ HL
Shj ct: 617 NDEGQ GFLNETRRLNVAVTRARRQFVLI GNGRMVKGNKHLLKLYKHL 664

sp| P23249] W10 MOUSE PROTEIN MOV-10 >gi| 110821| pir|| A39611 probabl e GTP-binding protein
- nmouse >gi | 53169| enb| CAA36803| (X52574) GIP bi ndi ng
protein [ Mus nuscul us]
Length = 1004

Score = 158 bits (395), Expect = 2e-37
ldentities = 143/ 472 (30%, Positives = 215/472 (45%, Gaps = 78/ 472 (16%

Query: 410 NSSQSNAVSHVLQ - - RPLS- LI QGPPGTGKTVTSAT- - - - | VYHLSKI HKDRI LVCAPS 461
N Q A+ Ht++ RP  +I GPPGITGKTVT +V HL KH IL CAPS



Shj ct: 501 NPEQLQAMKHI VRGTTRPAPYI | FGPPGTGKTVTLVEAI KQUWKHLPKAH- - - | LACAPS 557

Query: 462 NVAVDHLAAKLR- DLGLKVVRL TAKSREDVESSVSNLAL HNLVGRGAKGELKNLLKLKDE 520

N DL +LR L + RL A SR+ R ++K +
Sbj ct: 558 NSGADLLCQRLRVHLPSSI YRLLAPSRDI - - - ------------ RWPEDI KTCCNWDAK 602
Query: 521 VGELSASDTKRFVKLVRKTEAEI LNKADVVCCTCVGAGDKRLDTKFRTVLI DESTQASEP 580
GE K+ ++ R ++ + +V + +D F + | DE+ EP
Shj ct: 603 KGEY- VYPAKKHLQQYRVLI TTLI TASRLV- - - - - - SAQFPI D- HFTHI FI DEAGHCVEP 654
Query: 581 ECLIPIV--------- KGAKQVI LVGDHQQLGPVI LERKAADAGLKQSLFERLI SL---- 627
E L+ | Qt+L GD +QLGPV+ A GL  SL ERL++
Shj ct: 655 ESLVAI AGLMDVKETGNPGGQLVLAGDPRQLGPVLRSPLALKHGLGYSLLERLLAYNSLY 714
Query: 628 ----- GHVP- - - | RLEVQYRWNPYL SEFPSNMFYEGSLQNGVTI EQRTVPNSKFPWPI RG 679
G+ P +L YR +P + + P+ ++Y+G LQ + R P +G
Shj ct: 715 KKGPNGYDPQFI TKLLRNYRSHPTI LDI PNQLYYDGEL QACADVVDRERFCRVWEGLPQQG 774
Query: 680 | PMVFWANYCREEI SANGTSFLNRI EAMNCERI | TKLFRDGVK- - - - - - - PEQ GVI TPY 732
P++F GH+E N SF N EA + +L K P +GVI +PY
Shj ct: 775 FPI | FHGVMEKDEREGNSPSFFNPEEAATVTSYLKQLLAPSSKKGKARLSPRNVGVI SPY 834
Query: 733 EGQRAYI LQYMQWNGSLDKDLY- - - - | K- VEVASVDAFQGREKDYI | LSCVRANEQQA- - 785
| + LD++L I K ++V SV+ FQG+E+ | ++S VR+++

Sbj ct: 835 RKQVEKI RYCI T- - - KLDRELRGLDDI KDLKVGSVEEFQGQERSVI LI STVRSSQSFVQL 891

Query: 786 ----- | GFLRDPRRLNVGLTRAKYGLVI LGNPRSLARNTLWANHLLI HFREKG 832
+GFL++P+R NV +TRAK L+++GNP L + W L +E G
Shj ct: 892 DLDFNLGFLKNPKRFNVAVTRAKALLI VWGNPLLLGHDPDWKTFLEFCKENG 943

sp| P51530] Y083 HUVAN HYPOTHETI CAL PROTEI N KI AAO083 >gi | 1531548| dbj | BAAO7647| (D42046) The
ha3631 gene product is related to S.cerevisiae protein
encoded in chromosonme VIII. [Honp sapiens]
Length = 1077

Score = 154 bits (385), Expect = 3e-36
ldentities = 133/454 (29%, Positives = 212/454 (46%, Gaps = 64/ 454 (14%

Query: 409 LNSSQSNAVSHVL- QRPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDH 467
LN Q A+ VL + +LI GPGIKT T T+V L +L+ + ++ AVD+
Shjct: 643 LNKPOQRQAMKKVLLSKDYTLI VGVPGTCKTTTI CTLVRI LYACGFS- VLLTSYTHSAVDN 701

Query: 468 LAAKLRDLGLKVVRLTAKSREDVESSVSNLALHNLVGRGAKGELKNLLKLKDEVGELSAS 527
+ KL + +RL GH++ + + E
Shjct: 702 | LLKLAKFKIGFLRL-----------mmmmmmaai oo G QKVHPAI QQFTEQEI C 735

Query: 528 DTKRFVKLVRKTEAEI LNKADVWCCTCVGAGDKRLDTK- FRTVLI DESTQASEPECLI Pl 586
+K L E +N +V TC+G K F ++DE++Q S+P CL P+
Sbjct: 736 RSKSI KSLALLEE- - LYNSQLI VATTCMG NHPI FSRKI FDFCI VDEASQ SQPI CLGPL 793

Query: 587 VKGAKQVI LVGDHQQLGPVI LERKAADAGLKQSLFERLI SLGHVPI RLEVQYRWNPYLSE 646
+++ +LVGDHQQL P++L R+A Gt +SLF+RL ++L VOYRW +
Sbjct: 794 FF- SRRFVLVGDHQQL PPLVLNREARAL GVBESL FKRLEQNKSAVWQL TVQYRWNSKI MB 852

Query: 647 FPSNMFYEGSLONGVTI EQRTVPNSKFPWPI RG PMVFWANYGREE- - - - - - | SANGTSF 700
+ + YEG L+ G V N + ++ + + F+A+Y N F
Shj ct: 853 LSNKLTYEGKLECGSDKVANAVI NLRHFKDVK- LELEFYADYSDNPW.MGVFEPNNPVCF 911
Query: 701 LNRIEAMNCERI ---------------- | TKLF- RDGVKPEQ GVI TPYEGQRAYI LQYM 743
LN + E++ +T +F + G P IGH PY Q |
Sbjct: 912 LNTDKVPAPEQVEKGGVSNVTEAKLI VFLTSI FVKAGCSPSDI G | APYRQQLKI | - --- 967

Query: 744 QWNGSLDKDLY!I KVEVASVDAFQGREKDYI | LSCVRANEQQAI G- FLRDPRRLNVGLTRA 802
N L + + + VEV +VD +QGR+K +++S VR+N+ +G L+D RRLNV +TRA
Shjct: 968 --NDLLARSI GV VEVNTVDKYQGRDKSI VLVSFVRSNKDGTVGEL LKDWRRLNVAI TRA 1024

Query: 803 KYG.VI LGNPRSLARNTLWNHLLI HFREKGCLVE 836
K+ L++LG  SL LL H + +++
Shjct: 1025 KHKLI LLGCVPSLNCYPPLEKLLNHLNSEKLI | D 1058

enb| CAB38508. 1| (AL035637) hypot hetical helicase [Schi zosaccharonyces ponbe]
Length = 1398

Score = 141 bits (352), Expect = 2e-32
ldentities = 130/452 (28%, Positives = 214/452 (46%, Gaps = 77/452 (17%

Query: 404 PNFAQ LNSSQSNAVS- - HVLQRPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAP 460
PF+LN Q At H + SLI GPGIGKT T ++++ L K+l L+ +
Sbjct: 927 PEFLKCLNEDQ TALKKCHAAEH- YSLI LGVPGTGKTTTI SSLI RSLLA- KKKKI LLTSF 984

Query: 461 SNVAVDHLAAKLRDLGLKVVRLTAKSREDVESSVSNLAL HNLVGRGAKGELKNLLKLKDE 520
+++AVD++ KL+ +VRL + + +H LV E D+
Sbjct: 985 THLAVDN LI KLKGCDSTI VRLGSPHK- - - - - - - - - - - | HPLVKEFCLTEGITF- - - - DD 1029

Query: 521 VGELSASDTKRFVKLVRKTEAEI LNKADVVCCTCVGAGDKRLDT- KFRTVLI DESTQASE 579
+ L KF + +V C+ +G + KF +1 DE++Q
Sbjct: 1030 LASL----- KHFYE----------- DPQ VACSSLGVYHSI FNKRKFDYCI | DEASQ PL 1073



Query: 580 PECLI Pl VKGAKQVI LVGDHQQLGPVI LERKAADAGLKQSLFERLI SLGH - VPI RLEVQ 637
P CL P+ + A++ +LVGDH QL P++ ++ G SLF +L+S H L +Q
Shjct: 1074 Pl CLGPL- QUAEKFVLVGDHYQLPPLVKNSRTSKDGLSLSLF- KLLSEKHPEAVTTLRLQ 1131

Query: 638 YRVNPYLSEFPSNMFYEGSLONGVTI EQRTVPNSKFPWPI R- - - - G P- - - - MVFWAN- - 687
YRWN  ++ S+ YGL G +T+ K P G+P + WN
Sbj ct: 1132 YRWMNEDI NSLSSELI YGGNLVCG - - - SKTI SQKKLI LPKAHLSDGLPDSSSSLHWNKL 1187

Query: 688 --------- YGREEI - - - - SANGTSFLNRI EAMNCERI | TKLFRDGVKPEQ GVI TPYEG 734
+ S N EA Et+ ++ GVK I GH + Y+
Shj ct: 1188 | NPSHSVI FENTDDI LGVESKTNNI LENHTEAFLI EQAVSSFLERGVKQSSI G | SI YKS 1247

Query: 735 QRAYI LQYMQAVNGSLDKDLYI KVEVASVDAFQGREKDYI | LSCVRANEQQAI G- FLRDPR 793
+ + 4+ + ++E+ +VD +QGR+KD | ++S VR+N + +G LRD
Shjct: 1248 QVELLSKNLKS-------- FTEI EI NTVDRYQGRDKDI | LI SFVRSNSKNLVGELLRDWH 1299

Query: 794 RLNVGLTRAKYGLVI LGNPRSLARNTLWNHLL 825
RLNV L+RAK  ++ G+ +L+ + + +HLL
Sbj ct: 1300 RLNVALSRAKVKCI MFGSLSTLSSSNI VSHLL 1331

gb| AAD38528. 1| AF144384 1 (AF144384) Dna2p [ Schi zosaccharomyces ponbe]
Length = 1397

Score = 141 bits (352), Expect = 2e-32
Identities = 130/452 (28%, Positives = 214/452 (46%, Gaps = 77/452 (17%

Query: 404 PNFAQ LNSSQSNAVS- - HVLQRPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAP 460
PF+ LN Q A+ H + SLI G PGIGKT T ++++ L K+l L+ +
Shjct: 926 PEFLKCLNEDQ TALKKCHAAEH- YSLI LGWPGTGKTTTI SSLI RSLLA- KKKKI LLTSF 983

Query: 461 SNVAVDHLAAKLRDLGLKVVRLTAKSREDVESSVSNLAL HNLVGRGAKGELKNLLKLKDE 520

+++AVD++ KL+ +VRL + + +H LV E D+
Shjct: 984 THLAVDN LI KLKGCDSTI VRLGSPHK- - - - - - - - - - - | HPLVKEFCLTEGTTF- - - - DD 1028
Query: 521 VGELSASDTKRFVKLVRKTEAEI LNKADVVCCTCVGAGDKRLDT- KFRTVLI DESTQASE 579
+ L K F + +V C+ +G + KF  +l DE++Q
Sbjct: 1029 LASL----- KHFYE- - - -------- DPQ VACSSLGVYHSI FNKRKFDYC! | DEASQ PL 1072

Query: 580 PECLI Pl VKGAKQVI LVGDHQQLGPVI LERKAADAGLKQSLFERLI SLGH- - VPI RLEVQ 637
P CL P+ + Ar+ +LVGDH QUL P++ + + GL SLF +L+S H L +Q
Sbj ct: 1073 Pl CLGPL- QLAEKFVLVGDHYQLPPLVKNSRTSKDGLSLSLF- KLLSEKHPEAVTTLRLQ 1130

Query: 638 YRWNPYLSEFPSNMFYEGSLOQNGVTI EQRTVPNSKFPWPI R- - - - G P- - - - MVFWAN- - 687
YRW ++ S+ YGL G +T+ K P G+P + WN
Shjct: 1131 YRWNEDI NSLSSELI YGGNLVCG - - - SKTI SQKKLI LPKAHLSDGLPDSSSSLHWNKL 1186

Query: 688 --------- YGREEI - - - - SANGTSFLNRI EAMNCERI | TKLFRDGVKPEQ GVI TPYEG 734
+ 4+ S N EA E+ ++ GVK I GH + Y+
Shjct: 1187 | NPSHSVI FENTDDI LGVESKTNNI LENHTEAFLI EQAVSSFLERGVKQSSI G | SI YKS 1246

Query: 735 QRAYI LQYMQAWNGSLDKDLYI KVEVASVDAFQGREKDY! | LSCVRANEQQAI G- FLRDPR 793
+ + 4+ + ++E+ +VD +QCR+KD | ++S VR+N + +G LRD
Sbhjct: 1247 QVELLSKNLKS-------- FTEI EI NTVDRYQGRDKDI | LI SFVRSNSKNLVGELLRDWH 1298

Query: 794 RLNVGLTRAKYGLVI LGNPRSLARNTLWNHLL 825
RLNV L+RAK  ++ G+ +L+ + + +HLL
Shj ct: 1299 RLNVALSRAKVKCI MFGSLSTLSSSNI VSHLL 1330

gh| AADA8967. 1| AF147263 9 (AF147263) contains sinilarity to nonsense-nedi ated nRNA decay
trans-acting factors [Arabidopsis thaliana]
Length = 660

Score = 139 bits (346), Expect = le-31
Identities = 92/279 (32%, Positives = 144/279 (50%, Gaps = 7/279 (2%

Query: 544 LNKADVVCCTCVGAGDKRLDT- - KFRTVLI DESTQASEPECLI PI - VKGAKQVI LVGDHQ 600
L A++CT A + + +++DE+ Q E E + + ++G +L+GD
Shj ct: 378 LQNAHI | FCTASGAAEMIAERAGS| DMLVVDEAAQLKECESVAALQLQGLHHAVLI GDEL 437

Query: 601 QLGPVI LERKAADAGLKQSLFERLI SLGHVPI RLEVQYRVNPYLSEFPSNVFYEGSLQNG 660
Q ++ A +SLFERL SLGH L VQYRWMFP +S FP+ FY G + +
Sbj ct: 438 QLPAMVQSEVCEKAKFVRSLFERLDSLGHKKHLLNVQYRVHPSI SLFPNVEFYGGKI SDA 497

Query: 661 VTI EQRTVPNSKFPWPI RG PMVFWANYGREEI SANGTSFLNRI EAMNCERI | TKLFRDG 720
+++ T + G GtEE +G S N +E I1+T L +
Shj ct: 498 El VKESTYQKRFLQGNMFGSFSFI NVGLGKEEFG- DGHSPKNWEI AVWSEI LTNLLKVS 556

Query: 721 VKPE---Q GVI TPYEGQRAYI LQYMAWNGSLDKDLYI KVEVASVDAFQGREKDYI | LSC 777
+ + +GVI +PY+ Q + | + + + D + V SVD FQG E+D || +S
Shj ct: 557 SETKTKMSVGVI SPYKAQVSAI QERI GDKYTSVSDNLFTLNVRSVDGFQGGEEDI | 1 | ST 616

Query: 778 VRANEQQAI GFLRDPRRLNVGLTRAKYGLVI LGNPRSLA 816
VR+N IGFL + +R NV LTRA++ L ++GN R+L+
Sbjct: 617 VRSNCNGNI GFLSNRQRANVALTRARHCLW/I GNERTLS 655



Score = 48.4 bits (113), Expect = 2e-04

Identities 36/ 104 (34%, Positives = 52/104 (49%, Gaps = 18/104 (17%
Query: 407 AQLNSSQSNAVSHVLQR------- PLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCA 459
A LNSSQ +A+ L+ + LI GPPGTG T T AT+++ L + + +VC

Sbhjct: 78 ANLNSSQESAI LACLETREI RDKTSVKLI WGPPGTGNTKTVATLLFALLSL- SCKTWCT 136

Query: 460 PSNVAVDHLAAKLRDLGLKVVRLTAKSREDVESSVSNLALHNLV 503
P+N AV +A+ RLA +E + S L N+V
Shjct: 137 PTNTAWAVAS---------- RLLALFKESSSTEHSTYGLGNI V 170

enb| CAA90399. 1| (Z50070) simlar to DNA binding protein; cDNA EST EMBL: Z14942 cones
fromthis gene; cDNA EST EMBL: D34442 cones fromthis
gene; cDNA EST EMBL: D35999 cones fromthis gene; cDNA EST
EMBL: D37505 cones fromthis gene; cDNA EST EMB...
Length = 1105

Score = 132 bits (328), Expect = 2e-29
ldentities = 119/433 (27%, Positives = 199/433 (45%, Gaps = 68/433 (15%

Query: 407 AQLNSSQSNAVSHVLQ RPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAV 465
A+LN+ Q AV H L +++G PG+CGKT + ++ L +K ++L+ A ++ AV
Shjct: 684 AKLNNEQRKAVVHALATEDFMWEGLPGSGKTTLI SVLI QCLVATNK- KVLLAAFTHSAV 742

Query: 466 DHLAAKLRDLG.KVVRLTAKSREDVESSVSNLALHNLVGRGAKGELKNLLKLKDEVGELS 525
D++ KL +A ++ G+ +K+ +K +L
Sbjct: 743 DNILTKL--------------------- TKEVAAEKI LRLGSSSSI KDDI KKMILKAKLE 781

Query: 526 ASDTKRFVKLVRKTEAEI LNKADVWCCTCVGAGDKRLDT- - KFRTVLI DESTQASEPECL 583
++ + VRK ++ +V CTC + L+ F  V++DE++ EP L
Shjct: 782 NETSEEYYAAVRK- - - - VMKTTPI VACTCHHVPRELLFSYRHFDVVI VDEASWLEP- LL 836

Query: 584 | Pl VKGAKQVI LVGDHQQLGPVI LERKAADAGLKQSLFERL- | SLGHVPI RLEVQYRM\P 642
+P++ + + +LVGD +QL P+++ RKA G S E+L S V + L QVRW
Shjct: 837 LPVLATSNKFVLVGDCKQLTPLVVSRKAKQEGAG STMEKLQQSHPGVWVSLTSQYRMNR 896

Query: 643 YLSEFPSNVFYEGSLONGVTI EQRTVPNSKFPWPI RG PMVFWANYGREEI SAN- - - - - - 696
+S S+FYE L G R+ + + + M +++ R+ +S +
Sbhjct: 897 EI SVLSSKLFYENRLI CGNESVSRSSLDRTGDY!I - - - VAVMDDGSDHI RKALSGDI KDSCV 953

Qery: 697 ------------o----- GTSFLNRI EAMNCERI | TKLFRDGVKPEQ GVI TPYEGQRAY 738
G N EA + o+ GVKP +IGv++ Y Q +
Shjct: 954 FLDTQSTI NSKMQCEDGEGGGVCNDGEAKLI SEL CQQFVMSGVKPHEI GVMSAYRRQVDH 1013

Query: 739 | LQYMQWNGSLDKDL Yl KVEVASVDAFQGREKDY! | LSCVRANEQ- QAI GFLRDPRRLNV 797
| G L+ D ++EV ++D++QGREK Il S N + L+D RR+NV
Sbjct: 1014 |------ RGA LNSD- - - ELEVNTI DSYQGREKRVI | WL TWINNSTKKSELLKDERRVNV 1064

Query: 798 GLTRAKYG.VI LG 810
LTRA+ LV++G
Shj ct: 1065 ALTRARQKLVWG 1077

enb| CAB54253. 1| (Z50070) F43G6. 1b [ Caenorhabditis el egans]
Length = 1069

Score = 132 bits (328), Expect = 2e-29
ldentities = 119/433 (27%, Positives = 199/433 (45%, Gaps = 68/433 (15%

Query: 407 AQLNSSQSNAVSHVLQ RPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAV 465
A+tLN+ Q AV H L +++G PGHCKT + ++ L +K ++L+ A ++ AV
Shjct: 648 AKLNNEQRKAVVHALATEDFMWEGLPGSGKTTLI SVLI QCLVATNK- KVLLAAFTHSAV 706

Query: 466 DHLAAKLRDLGLKVVRLTAKSREDVESSVSNLALHNLVGRGAKGELKNLLKLKDEVGELS 525
D++ KL +A ++ G+ +K+ +K +L
Shjct: 707 DNILTKL--------------------- TKEVAAEKI LRLGSSSSI KDDI KKMILKAKLE 745

Query: 526 ASDTKRFVKLVRKTEAEI LNKADVVCCTCVGAGDKRLDT- - KFRTVLI DESTQASEPECL 583
++ + VRK ++ +V CTC + L + F  V++DE++ EP L
Sbhjct: 746 NETSEEYYAAVRK- - - - VMKTTPI VACTCHHVPRELLFSYRHFDVVI VDEASWLEP- LL 800

Query: 584 | Pl VKGAKQVI LVGDHQQLGPVI LERKAADAGLKGQSLFERL- | SLGHVPI RLEVQYRMNP 642
+P++ + + +LVGD +QL P+++ RKA G S E+L S V + L QYRW
Sbjct: 801 LPVLATSNKFVLVGDCKQLTPLVVSRKAKQEGAGH STMEKLQQRSHPGVWVSLTSQYRMAR 860

Query: 643  YLSEFPSNVEYEGSLQNGVTI EQRTVPNSKFPWPI RGI PMVPWANYGREE! SAN- - - - - - 696
+S S+FYE L G Rt + +  + M +++ Rk +S +
Sbjct: 861 El SVLSSKLFYENRLI CGNESVSRSSLDRTGDYI - - - VAVDDGSDHI RKALSGDI KDSCV 917

Query: 697 ------------------ GTSFLNRI EAMNCERI | TKLFRDGVKPEQ GVI TPYEGQRAY 738
G N EA + o+ GVKP +IGv++ Y Q +
Shjct: 918 FLDTQSTI NSKMQCEDGEGGGMCNDGEAKL | SEL CQQFVMSGVKPHEI GVMSAYRRQVDH 977

Query: 739 | LQYMQWNGSLDKDL Yl KVEVASVDAFQGREKDY! | LSCVRANEQ- QAI GFLRDPRRLNV 797
| G L+ D ++EV ++D++QGREK Il S N + L+D RR+NV
Sbjct: 978 |------ RG LNSD- - - ELEVNTI DSYQGREKRVI | WL TWINNSTKKSELLKDERRVNV 1028

Query: 798 GLTRAKYG.VI LG 810



LTRA+ LV++G
Shj ct: 1029 ALTRARQKLVWG 1041

gi | 2105497 (AF003740) similar to mammalian DNA-bi nding proteins SMJBP-2
[ Caenor habdi tis el egans]
Length = 633

Score = 130 bits (324), Expect = 4e-29
ldentities = 126/ 470 (26%, Positives = 222/470 (46%, Gaps = 56/470 (11%

Query: 392 SFDVPLPKEFSI PNFAQLNSSQSNAVSHVLQ - RPLSLI QGPPGTGKTVTSATI VYHLSK 449
SFD + KE IPF+ N Q A+ L R L I QGPPGICKT T ++ L+
Shjct: 61 SFD- SMEKEAQ P- FS- - NEKQRTAI KVALNENRKLVCI QGPPGTGKTFTLTLLLCRLI Q 116

Query: 450 | HKDRI LVCAPSNVAVDHLAAK- - - - LRDLGLKVVRLTAKSREDVESSV- - SNLALHNLV 503
K +++V AP+ A+ ++ L+ +G+KV + + S+ AL
Shjct: 117 - QKKQVWWLAPTREALANI RMMTKKTLKRMAE KVHEHAL MDTNEYRDVI NKSDRALM - - 172

Query: 504 GRGAKGELKNLLKLKD- - EVGELSASDTKRFV- - KLVRKTEAEI LNKADVWCCTCVGAGD 559
A E+++L K D E+ E + ++ 4+ ++  +  AE++ V T +GA
Shjct: 173 --- AAEEVRDLRKAFDNGEI TENVLDEMRQSI | NRVRNEVGAEVI GNVRVAFAT- | GASF 228

Query: 560 KRLDTKFRTV----- LI DESTQASEPECLI Pl VKGAKQVI LVGDHQQLGPVI LERKAADA 614
K + +IDE+ Q E + PV K++++ GD +QL  ++ +A
Shj ct: 229 VDFVMKHKKFDPCLCI | DEAAQVVEAQTW PAVYKMKRI VVAGDPKQL PALVFTDEAKAF 287

Query: 615 GLKQSLFERLI SLGH - VPI RLEVQYRMNPYLSEFPSNMFYEGSLONGVTI EQRTVPNSK 672
GL+ S+ +R++ + I LEQYRN ++ + + FY L+ V + ++
Shjct: 288 GLONSVMDRI LEKKNNFSW MLENQYRSNAKI ATWSNTCFYHNQLKTDVKCHEYSLHTI L 347

Query: 673 FPWP-- | RG - - PMVFWANYGREE - - - = == == == == == == - - SANGTSFLNRI EAVNC 709
PP R+ P+t ++ + GS+N EA
Sbj ct: 348 NPQPKKFRNLFDPLVLI DTSLERDVEKRLETYEHAVFDTNS! NKTKQGFSYANLAEAKI A 407

Query: 710 ERI | TKLFRDGVKPEQ GVI TPYEGQRAYI LQYMQVNGS- LDKDLYI KVEVASVDAFQGR 768
+L + GV+P | +HI TPY+GQ + + + M+ Gt +++  + +VD+ QG+
Shj ct: 408 | GHYQRLLKYGVQPSDI Al | TPYKGQTSLVTKLMEEFGAETGYTDFVQTTI GTVDSVQGK 467

Query: 769 EKDYI I LSCVRANEQQAI GFLRDPRRLNVGLTRAKYGLVI LGNPRSLARN 818
E + +l + VR+N ++ +GF+ + RRLNV +TRAK  + +GN LA +
Sbhj ct: 468 EYEVVI FTMWRSNPRKTMGFVSELRRLNVVI TRAKRHFMFI GNGYLLAES 517

sp| P38859| DNA2 _YEAST DNA REPLI CATI ON HELI CASE DNA2 >gi | 626832| pi r| | S48904 probabl e purine
nucl eoti de-bi nding protein YHR164c - yeast (Saccharonyces
cerevisiae) >gi| 458906 (U00027) Dna2p: DNA replication
hel i case [ Saccharonyces cerevi si ael
Length = 1522

Score = 128 bits (318), Expect = 2e-28
ldentities = 127/ 456 (27%, Positives = 204/ 456 (43%, Gaps = 75/456 (16%

Query: 390 DI SFDVPLPKEFSI PNFAQLNSSQSNAVSHVL Q- RPLSLI QGPPGTGKTVTSATI VYHLS 448
D+ D +P + + LN +Q A+ V++ +LI GPGIKT Al+ L
Sbj ct: 1035 DANDDPVI P- - YKLSKDTTLNLNQKEAI DKVIVRAEDYALI LGVPGTGKTTVI AEl | KI LV 1092

Query: 449 Kl HKDRI LVCAPSNVAVDHLAAKL RDLGLKVVRLTAKSR- - EDVESSVSNLALHNLVGRG 506
K R+L+ + ++ AVD++ KLR+ + ++RL K + D+ VNA

Shj ct: 1093 SEGK- RVLLTSYTHSAVDNI LI KLRNTNI SI MRLGVKHKVHPDTQKYVPNYA- - - - - - - - 1143

Query: 507 AKGELKNLLKLKDEVGELSASDTKRFVKLVRKTEAEI LNKADVWVCCTCVGAGDKRL- - - D 563
K + + K +N W TC+G D +

Shjct: 1144 -------cmmiaia SVKSYNDYLSK- - - - - I NSTSWATTCLG NDI LFTLNE 1177

Query: 564 TKFRTVLI DESTQASEPECLI Pl VKGAKQVI LVGDHQQLGPVI LERKAADAGLKQSLFER 623
F VH+DE++Q S P L P+ G + |+VGDH QU P++ A  GL++SLF+
Sbj ct: 1178 KDFDYVI LDEASQ SMPVALGPLRYG- NRFI MVGDHYQLPPLVKNDAARL GGLEESLFKT 1236

Query: 624 LI SLGHVPI - RLEVQYRMNPYLSEFPSNMFYEGSLQ- - - NGVTI EQRTVP- - - - - - - - - - 669
+ L +QYRM + + + Y+ L+ NV + +P
Shj ct: 1237 FCEKHPESVAELTLQYRMCGDI VTLSNFLI YDNKLKCGNNEVFAQSLELPMPEALSRYRN 1296

Query: 670 ---NSKFPW----- PI RGl PMVFWANYGREE! SANGTSFLNRI EAMNCER! | TKLFRDG 720
NSK W PR+ ++N + + N EA ++ + G
Sbj ct: 1297 ESANSK- QALEDI LEPTRKVVFLNYDNCPDI | EQSEKDNI TNHGEAEL TLQCVEGMLLSG 1355

Query: 721 VKPEQ GVI TPYEGQRAY! LQYMQWNGSLDKDLYI KVEVASVDAFQGREKDY! | LSCVRA 780
V EIGHTY Q + + +K++Y +E+ + D FQGR+K [1+S VR
Shj ct: 1356 VPCEDI GVMILYRAQLRLLKKI F- - ---- NKNVYDGLEI LTADQFQGRDKKCI | | SWRR 1409

Query: 781 NEQQAI G FLRDPRRLNVGLTRAKYGLVI LGNPRSL 815
NQ G L++ RRENV +TRAK L+ +G+  ++
Shjct: 1410 NSQLNGGALLKELRRVNVAMIRAKSKLI | | GSKSTI 1445

gl | 3063473 (AC003981) F22013. 35 [Arabidopsis thaliana]
Length = 814



Score = 124 bits (308), Expect = 3e-27
Identities = 128/ 462 (27%, Positives = 214/462 (45%, Gaps = 91/462 (19%

Query: 409 LNSSQSNAVSHVLQ RPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDH 467
LN+ Q A+ +L + +LI GPGIKT T V L | | L+ + +N AVD+
Shj ct: 424 LNNDQRQAI LKI LTAKDYALI LGVPGTGKTSTMVHAVKALL- | RGSSI LLASYTNSAVDN 482

Query: 468 LAAKLRDLGLKVVRLTAKSREDVESSVSNLALHNLVGRGAKGELKNLLKLKDEVGELSAS 527

L KL+ Gt +R+  Ré+ AtH VR + Nt ++D

Sbjct: 483 LLI KLKAQG EFLRI - - - GRDE------ - - AVHEEV- RESCFSAMNMCSVED: - - - - - - - 522

Query: 528 DTKRFVKLVRKTEAE! LNKADVWCCTCVGAGDKRL - DTKFRTVLI DESTQASEPECLI PI 586
++K L++ W TC+G L+ +F +DE+ Q+ P + P+

Sbj ct: 523 -----n-- I KKK- - - - LDQVKWASTCLG NSPLLVNRRFDVCI | DEAGQ ALPVSI GPL 570

Query: 587 VKGAKQVI LVGDHQQLGPVI LERKAADAGLKQSLFERLI SLGHVPI R- LEVQYRWNPYLS 645
+ A +LVGDH QL P++ +A + G+ SLF RL I L+ QrRM  +
Shj ct: 571 L- FASTFVLVGDHYQLPPLVQSTEARENGVG SLFRRLSEAHPQAI SVLQNQYRMCRG M 629

Query: 646 EFPSNMFYE----- GSLONGVTI EQRTVPNSKFPWPI RG PMVFWANYGREEI SANGTSF 700
E ++Y GS + + +S PW
Sbjct: 630 ELSNALI YGDRLCCGSAEVADATLVLSTSSSTSPW - - -------mmmmmmmmm oo - 664
Query: 701 LNRI EAMNCERI | TKLFRDGVKPEQ GVI TPYEGQRAYI LQYMAVNGSLDKDLYI KVEVA 760
++l+ 4L +GV + IGHTPY Q + | + VE+
Sbhjct: 665 -------- LKKI VEELVNNGVDSKDI G | TPYNSQASLI QHAI PTT- - - - - - - - - PVEIH 707

Query: 761 SVDAFQGREKDYI | LSCVRANEQ - - QAl GFLRDPRRLNVGLTRAKYGLVI LGNPRSLAR 817
++D +QGR+KD | ++S VR+ E+ A L D R+NV LTRAK L+++G+ R+L+R
Shjct: 708 TI DKYQGRDKDCI LVSFVRSREKPRSSASSLLGDWHRI NVALTRAK- - LI MGSQRTLSR 765

Query: 818 NTLWNHLLI HFREKGCLVEGTLDNLQLCTVQLVRPQPRKTER 859
L +L+ ++ G +V +L++ +V ++ +T++
Shjct: 766 VPLL-- MLLLNKKSGDI VMVEKFHLKVSSVNVMIVDFERTKK 805

enb| CAA20777| (ALO31540) hypot hetical ATP binding protein [Schizosaccharonyces
ponbe]
Length = 1015

Score = 112 bits (278), Expect = le-23
Identities = 87/292 (29%, Positives = 145/292 (48%, Gaps = 21/292 (7%

Query: 538 KTEAEI LNKADVVCCTCVGAGD- - - - - KRLDTKFRTVLI DESTQASEPECLI Pl VKGAKQ 592
K A+L AtV+ T G +R++ K | +E+ E + + +Q
Shj ct: 674 KRAAI LLRGANVI GUTTTGLNKYRDI LERI NPKI - - CFl EEAADVLEGPI | PAVFPSLEQ 731

Query: 593 VI LVGDHQQLGP- - VI LERKAADAGLKQSLFERLI SLGHVPI RLEVQYRVNPYLSEFPSN 650
++L+CDHQL P + L S+FERL+ RL +Q RMWP + S+
Sbjct: 732 LVLI GDHKQLRPGCSTYALRQDPFNLS| SMFERLVENDVEYTRLTMORRVHPQ RRLVSS 791

Query: 651 MFYEGSLQNGVTI EQRTVPNSKFPWPI RG PMVFWANYGREE!I SANGTSFLNRI EAMNCE 710
+ YE +T  ++P G F+ +RE+ S+N EA
Sbj ct: 792 V- YEDLSDYEI TKYWPSI PGM - - - - - - GEI RRFFLTHSRI EDNDGFASKI NLFEAQWLY 843

Query: 711 RI | TKLFRDGVKPEQ GVI TPYEGQRAYI LQYMQVNGSLDKDLY! KVEVASVDAFQGREK 770
+ L +GV4+P++l +T Y Q+ | + + + SL+++ + ++VA+VD +QG E
Sbj ct: 844 QFAVYLI NNGVEPQKI TCLTFYAAQKDLI ERLL- - SESLNREKHF- | KVATVDGYQGEEN 900

Query: 771 DYl | LSCVRANEQQAI GFLRDPRRLNVGLTRAKYG.VI LGNPRSLAR- NTLW 821
D ++LS VR N+ +GFL P R+ V L+RA+ GL | GN + +A N LW
Sbj ct: 901 DVVLLSLVRNNDRTEVGFLSSPHRVCVSLSRARRGLFI FGNAQLVAESNPLW 952

Score = 53.5 bits (126), Expect = 7e-06
Identities = 35/90 (38%, Positives = 52/90 (56%, Gaps = 3/90 (3%

Query: 409 LNSSQSNAVSHVLQRPLSLI QGPPGTGKT- VTSATI VYHLSKI HKD- - RI LVCAPSNVAV 465
L+SSQ A +L + LS+l QGPPGTCK+ VT | L H ILV  +N AV
Shj ct: 372 LDSSQLKAYQSMLTKRLSI | QGPPGTGKSFVTLKAI ETLLENTHSHVLPI LVACQTNHAV 431

Query: 466 DHLAAKLRDLGLKVVRLTAKSREDVESSVS 495
D+ +L G V4RL +++++ ++V+
Shj ct: 432 DQ LI RLLHQGASVMRLGSRTKDPEI AAVT 461

enb| CAA93884| (Z70038) cDNA EST EMBL: D32579 cones fromthis gene; cDNA EST
EMBL: D35254 cones fromthis gene; cDNA EST yk224b3.5
comes fromthis gene; cDNA EST yk357f10.5 cones fromthis
gene [ Caenorhabditis el egans]
Length = 2219

Score = 109 bits (271), Expect = 7e-23
Identities = 84/317 (26%, Positives = 156/317 (48%, Gaps = 23/317 (7%

Query: 530 KRFVKLVRKTEAEI LNKADVVCCTCVGAGDKRLDTKF- - - RTVLI DESTQASEPECLI PI 586
+ F + +AEl + + T G R + R ++++E+ + E + +
Sbjct: 1191 ENFKNAQNRVDAEI MRMIM | GATTTGCSRLRPTLEKVGPRI LI VEEAAEVLEAHI | SAM 1250



Query: 587
Shjct: 1251
Query: 646
Sbhjct: 1311
Query: 704
Shjct: 1362
Query: 763
Shjct: 1420
Query: 819

Sbhjct: 1480

Score = 37.

Identities
Query: 409
Shjct: 809
Query: 464

VKGAKQVI LVGDHQQLGPVI LERKAADA- GLKQSLFERLI SLGHVPI RLEVQYRM\PYLS 645
+ 4 V+++CDHHQL P + AG+ S+FERL+ G +L QtRW +S
| STVEHVWM GDHKQLRPNPAVHEL GVAYGLRI SMFERLVERGLPFSQLRQUHRM\LTI S 1310

EFPSNVFYEGSLONGVTI EQRTVPNSKFPWPI RG P- - MVFWANYCGREEI SANGTSFLNR 703
+ + 4+ ++ o+ + +P  ++G+ + FWH+ EE S + S+LN+
DKI VKLSFYDNVTDAENV- - - - - - - GLYP- DVQGVATNLFFWSHTSMEE- SPDEVSW.NK 1361

| EAMNCERI | TKLFRDGVKPEQ GVI TPYEGQRAY! L- QYMAVNGSLDKDLYI KVEVASV 762
E ++ L+ v+ Y O+ + +Y + GS I VE +V

HEI SMIVALVKHLLKQNYTTNDI WLATYSAQKNLMYREYANVFGSTPDSNVI PVE- - TV 1419
DAFQGREKDY! | LSCVRAN- - - - EQQAI GFLRDPRRLNVGLTRAKYGLVI LGNPRSLARN 818
D+FQGHE+  +1 +S VR++ E | GFL R+ V LTRA++G+ | +GN  + N
DSFQGKERKI VI VSLVRSHRGGRENTG GFLAVANRI CVAL TRAQHGMWYI | GNGAYI MNN 1479
T- LWNHLLI HFREKGCL 834

+ LW ++ + R +

SELWAKI VNNLRRSNLI 1496

1 bits (84), Expect = 0.62

= 24/ 69 (34%, Positives = 36/69 (51%, Gaps = 5/69 (7%
LNSSQSNAVSHVL QRPLSLI QGPPGTCKTVTSATI VYHLSKI HK- - - - - DRI LVCAPSNV 463
++ SQ A + + LSLI QGPPGIGKT IV + + + 1LV +N
MDESQRLAFCNTFKYELSLI QGPPGTCGKTHI GVQ VKTI LONRSYWKI TEPI LWCFTNS 868

AVDHLAAKL 472
+D+L  ++

Sbhjct: 869 GLDNLLERI 877
sp| @09449| YQL2 CAEEL HYPOTHETI CAL 175.7 KD PROTEI N CO5C10.2 | N CHROMOSOME ||
>gi | 3874068| enb| CAAB8201. 1| (Z48178) simlarity with
yeast NAM7 protein (Swiss Prot accession nunber P30771)
and may possibly interact with DNA or RNA; cDNA EST
EMBL: D34258 conmes fromthis gene; cDNA EST EMBL: D37677
comes fromthis gene; cDNA EST EMBL:D...
Length = 1551
Score = 109 bits (269), Expect = le-22
Identities = 143/518 (27%, Positives = 224/518 (42%, Gaps = 77/518 (14%
Query: 376 SGYLYYKI LGHQUWDI SFDVPLPKEFSI PNFAQLNSSQSNAVSHVLQ RPLSLI QGPPGT 434
SG +K G+ D P S P LN Q V +L PL + P G
Shjct: 969 SG SEHKTSGKKSEDTPTQFYFP- - - STPEPLALNKYQCEYVQWLLDGNPLI | GSSPFGC 1025
Query: 435 GKTVTSATI VYHLSKI HKDR- - | LVCAPSNVAVDHLAAKLR- - - - - - - DL- GLKWR- - - 481
GK++T T L K+ K¥tR +L+ + +V+ + R DL LK VR
Shjct: 1026 GKSMII | TAALELYKLKKNRKQLLI TQSNYASVNLI DI AQRVCL SGDDDLKDLKFVRFVS 1085
Query: 482 ------ LTAKSREDVE- - - - - -------------- SSVSNLALHN- - - LVGRGAKGELKN 513
L+ RD*+ ++++ L H+ +V K +L N
Shj ct: 1086 EKNWNELPSNCRTDSDMPYLMNKLFKDWAMGRI DLTNLTCLKTHHYVQWSHI | KNDLVN 1145
Query: 514 LLKLKDEVGELS- - - ASDTKRFVKLVRKTEAE- | LNKADVWCCTCVGA- CDKRLDTKFRT 568
+ D+ ++ ++D R EA ++ KDtV T AG +
Shjct: 1146 PM.FGDH AQ YDKLSADFSRAPHAQTLVEAFFM YKPDLVMWTADSAKGLLNI LRDVCA 1205
Query: 569 VLI DESTQASEPECLI Pl VKGAKQVI - - LVGDHQQLGPVI - - - LERKAADAGLKQSLFER 623
V IDE++Q +E L+ ++K L+GD QL P LE K D G+ ++ ER
Shjct: 1206 VQ DEASQLAECT- LLGLLKSFNNASFGLI GDI HQLPPYCEEGLEGKLKDFG GNTM ER 1263
Query: 624 LI SLGHVPI - RLEVQYRMNPYLSEFPSNMFYEGSLONGVTI EQRTVPNSKFP- - WPl RG 680
| P+ L YR +P +E S +FY+GtL +Gv+ R+ +K WP
Shjct: 1264 Al KEKMFPVCTLRNVYRCHPKTTELL SEL FYDGAL VSGVSEL ARSDFMIKRDDFWPNPKF 1323
Query: 681 PMVFWANYGREEI SANGTSFLNRI EAMNCERI | TKLFRDG- - - VKPEQ GVI TPYEGQRA 737
PMWF N G + GIS N E I+ L D VP IGVI+Y Q+
Shj ct: 1324 PMVFVNNTGAS- - TKMGTSTSNSSEKSI VGEI VONLI NDPRNPVNPSDI GVI SFYSAQTS 1381
Query: 738 Yl LQYMQWNGSLDKDLY! KVEVASVDAFQGREKDY! | LSCVRANEQQAI GFLRDPRRLNV 797
+ ++++ +G V+ +VDAFQG EK+ 11+ + 4+ F++ RLNV
Sbhjct: 1382 | LTEHLRGSG -------- VKCGTVDAFQGSEKEI | | MC- - - STNERI SDFMQLSNRLNV 1429
Query: 798 G.TRAKYGLVI LGNPRSLARNTLWAHLLI HFREKGCLV 835
++RAK  +1+G+ L R W ++ + G LV
Shj ct: 1430 AVSRAKQVTI | | GHLDGLRRANYWSTI VNKI EQNGNLV 1467
sp| P42694| YO54 HUVAN HYPOTHETI CAL PROTEI N Kl AA0054 >gi | 473951| dbj | BAA06147|
KI AA0O054 [ Hormp sapi ens]
Length = 1942
Score = 103 bits (255), Expect = 5e-21
ldentities = 131/549 (23%, Positives = 215/549 (38%, Gaps = 115/549 (20%

Query: 368

FAI DKKSI SGYLYYKI LGHQVVDI SFDVPLP- - - - KEFSI PNFAQLNSSQSNAVSHV- - - 420

(D29677)



Shj ct :
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct:

605

421

657

472

717

530

763

590

812

642

870

702

920

756

974

795

1034

844

1094

+AtD+ 4G L+ DIS 4P +++ LN Q AV +

YALDRI KDNGVLF- - - - - - - - PDI SMIPTI PWSPNRQADEQL DPRLNAKQKEAVLAI TTP 656
- - LQRPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVD- - - - - - - HLAAK 471
+QP LI GPGCGIKT TA VH + + RL+C SNAD H +

LAI QLPPVLI | GPYGTGKTFTLAQAVKHI LQQQETRI LI CTHSNSAADL Yl KDYLHPYVE 716

LRDLGLKVVRLTAKSR- - EDVESSVSNLAL HNL VGRGAKGEL KNLLKLKDEVGEL SASDT 529
+ + +R+ ++R +V V L + + +  K+++
AGNPQARPL RVYFRNRW/KTVHPWHQYCL| SSAHSTFQ- - - - - - MPQKED!I - - ------ 762

KRFVKLVRKTEAE! L NKADVWCCT CVGAGDKRLDTKFRTVLI DESTQASEPECLI PI VKG 589
Lo+ LN+ +C + G F+L+DE+ QA E E ++P+
----- LKHRWAVTLNTSQYLCOQLDLEPGF- - - - - - FTHI LLDEAAQAVECETI MPLALA 811

AK- - QVI LVGDHQQLGPVI LERKAADAGLKQSLFERLI SLGHVP- - - - - - | RLEVQYRWN 641
+ +++L GDH QL P + A+ L SL +RL HP I' L YR+
TONTRI VLAGDHMQL SPFVYSEFARERNLHVSLLDRL YE- - HYPAEFPCRI LLCENYRSH 869

PYL SEFPSNVFYEGSL QNGVTI EQRTVPNSKFPVPI RGl PMVEWANYGREE! SANGTSFL 701
+ + S +FYEG L ++ KP P+ F+ G+ N T+F
EAl | NYTSELFYEGKL- - - - - - - - - - MASGKQPAHKDFYPL TFFTARGEDVQEKNSTAFY 919

NRI EAMNCERI | TKLFR- - - - - - DGVKPEQ GVI TPYEGQRAYI LQYMAWNGSLDKDLYI 755
N E + +L R + | GV+TPY Q ++ L K
NNAEVFEVVERVEEL RRKWPVAWGKL DDGSI GWTPYAD- - - - - - QVFRI RAELRKKRLS 973

KVEVASVDAFQGREKDY!I | LSCVR- - - - - === - === - - o oo - - - ANEQQAI GFLRDPRR 794
VV V. QG+  + LS VR + E GFL + +
DVNVERVLNVQGKQFRVLFLSTVRTRHTCKHKQTPI KKKEQLLEDSTEDLDYGFLSNYKL 1033

LNVGLTRAKYGLVI LGNPRSLAR: - - - NTLMNHLLI HFREKGCL- - - - - - - VEGTLDNLQ 843
LN +TRA+ + ++GtP +L w o+ E L ++ L+ L+
LNTAI TRAQSLVAWGDP! ALCSI GRCRKFVERFI ALCHENSSLHG TFEQI KAQLEALE 1093

LCTVQLVRP 852
L ++ P
LKKTYVLNP 1102

dbj | BAA25486| (AB011132) Kl AA0560 protein [Honp sapiens]

Score

= 1

Length = 1421

01 bits (249), Expect = 3e-20

ldentities = 88/318 (27%, Positives = 154/318 (47%, Gaps = 24/318 (7%

Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:

Scor e

I denti
Query:
Shj ct:
Query:
Shj ct :

507

930

565

988

614

1048

671

1107

731

1165

455

785

AKGEL KNLLKLKDEVGEL SASDTKRFVKLVRKTEAEI LNKADVVCCTCVGAGDKRLDT- - 564
A+G +++ K+ ++ E AS+ R + +++ ++ +A ++ TC A KR D
AEGCFRHI KKI FTQLEEFRASELLR- - SGLDRSKYLLVKEAKI | AMTCTHAALKRHDLVK 987

- - - KFRTVLI DESTQASEPECLI PI V- - - - - - - - KGAKQVI LVGDHQQLGPVI LERKAAD 613
K+ +L++E+ Q E E | P++ K+ | ++GDH QL PVI
LGFKYDNI LMEEAAQ! LEI ETFI PLLLONPQDGFSRLKRW M GDHHQLPPVI KNMAFQK 1047

- AGLKQSLFERLI SLGHVPI RLEVQYRWMNPYL SEFPSNMFYE- - GSLQNGVTI EQRTVPN 670
+ ++@BLF R+ +G + L+ QR L N Y+ GL + ++ + N
YSNVEQSL FTRFVRVGVPTVDL DAQGRARASL CNL - YNVRYKNL GNLPHVQLLPEFSTAN 1106

SKFPWPI RGI PMVFWANYGREEI SANGTSFLNRI EAMNCERI | TKLFRDGVKPEQ GVI T 730
+ o+ 4+ o+ o+ G E N + N EA + + G 4+ T
AGLLYDFQLI NVEDFQGVGESE- - PNPYFYQNLGEAEYVWWALFMYMCLLGYPADKI SI LT 1164

PYEGQRAY! LQYMQWNGSLDKDL Yl KVEVASVDAFQGREKDYI | LSCVRANEQQAI GFLR 790
Y G+ | + + + +V +VD FQG++ DYl +LS VR +A+G LR
TYNGQKHLI RDI | NRRCGNNPLI GRPNKVTTVDRFQGQONDY! LLSLVRT- - - RAVGHLR 1221

DPRRLNVGLTRAKYGLVI 808
D RRL V ++RA+ G |
DVRRLWAMSRARLGLY! 1239

.4 bits (95), Expect = 0.032
= 25/83 (30%, Positives = 41/83 (49%, Gaps = 1/83 (19

PLPKEFSI PNFAQLNSSQSNAVSHVLQRPLSLI QGPPGTGKTVTSATI VYHL- SKI HKDR 454
PP N Q +Q A+ +Q L+++ GPPGTGKT + |+ ++ + R
PYPYNQPKRNTI QFTHTQ EAI RAGMQPGL TMWVGPPGTGKTDVAVQ | SNI YHNFPEQR 784

| LVCAPSNVAVDHLAAKLRDLGL 477
L+ SN A++ L K+ L +
TLI VTHSNQALNQLFEKI MALDI 807

enb| CAB10335. 1| (Z97339) SENL |ike protein [Arabidopsis thaliana]

Length = 555

Score = 99.5 bits (244), Expect = le-19

I denti

ties

= 105/379 (27% , Positives = 169/379 (43%, Gaps = 70/379 (18%



Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct:

444 VYHLSKI HKDRI LVCAPSNVAVDHLAAKLRDLGL- - - - - - - - - - KVVRLTAKSREDVESS 493
V + S+ ++ R+LVCAPSN A+D + +L G K+VR+ K+ S
99 VVNASRKYRLRVLVCAPSNSALDEI VLRLLSSGLRDENAQTYTPKI VRI GLKAHH- - - - S 154

494 VSNLALHNLVGRGAKGEL KNLLKLKDEVGEL SAS- DTKRFVKLVRKTEAEI LNKADVWCC 552
V++++L +LV + + K+ G D+ R L N \Y%
155 VASVSLDHLVAQKRGSAI D- - - - - KPKQGTTGT DI DSI RTAI LEEAAI VWGFNFRI NVFA 209

553 TCVGAGDKRL- - - DTKFRTVLI DESTQASEPECLI PI VKGAKQVI LVGDHQQLGPVI LER 609
T +G L + F V+IDE+ QA EP LIP+ KQV LVGD +QL ++
210 TLSFSGSALLAKSNRGFDVVI | DEAAQAVEPATLI PLATRCKQVFLVGDPKQLPATVI ST 269

610 KAADAGLKQSLFERLI SLGHVPI RLEVQYRMNP- - < - = - =< <= < ccococeoe oo 642
A D+G S+FERL G+ L+ QVRMWP
270 VAQDSGYGTSMFERL QKAGYPVKM.KTQYRMHPEL I PI SQTKPKI WSLI LTPM ASYFT 329

643 ----YLSE----- FPSNVFYEGSLQNGVTI EQRTVPNSKFPWPI RG PMVFWANYGREEI 693
+L+E FPS FYEGHL++G |E +T + G F + GE
330 LQTI FLTENQ RSFPSKQFYEGALEDGSDI EAQTT- ROWHKYRCFGPFCFFDI HEGKESQ 388

694 SANGTSF- - - LNRI E- - AWNCERI | TKLFRDGVKPEQ GVI TPYEGQ- RAYI LQYMAWNG 747
T L+ +E + R++T ++ + Qr +I+PY Q+ + ++ +M G
389 HPGATGSRVNLDEVEFVLLI YHRLVT- MYPELKSSSQLAI | SPYNYQVKTFKDRFKEMFG 447

748 SLDKDLY!I KVEVASVDAFQ 766
+ o+ + V++ +VD FQ
448 TEAEKV- - - VDI NTVDGFQ 463

gi | 3785995 (AC005499) unknown protein [Arabidopsis thaliana]

Score
I denti

Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct:

Scor e

I denti
Query:
Shj ct:
Query:
Shj ct :

Length = 1444

= 98.7 bits (242), Expect = 2e-19
ties = 93/323 (28%, Positives = 146/323 (44%, Gaps = 30/323 (9%
505 RGAKGELKNLLKLKDEVGELSASDTKRFVKLVRKTEAEI LNKADVVCCTCVGAGDKRLDT 564

RAKG +L + E+ E A+ + + + +A+v TC A KR D

1053

565

1111

612

1171

RAAKGCFSHLKTVFQEL EECRAFEL LK- - STADRANYLMIKQAKI VAMICTHAALKRRDF 1110

----- KFRTVLI DESTQASEPECLI PI V- - - - - - - - KGAKQVI LVGDHQQLGPVI LERKA 611
K+ +L++ES Q E E |P++ K+ I L+GDH QL PVv+
LQLGFKYDNLLMEESAQ! LEI ETFI PMLLORQEDGHARLKRCI LI GCDHHQLPPVVKNVAF 1170

AD- AGLKQSLFERLI SLGHVPI RLEVQYRMNPYL SEFPSNVFYEG- - - - SLQNGVTI EQR 666
++ Q@LFR+LG I L QR PL++ N Y S+ I
QKYSHVDQSLFTRFVRLG PY! ELNAQGRARPSLAKL- YNWRYRDLGDLS! VKEAPI FQR 1229

667 TVPNSKFPWPI RG PMVFWANY- GREEI SANGTSFLNRI EAMNCERI | TKLFRDGVKPEQ 725
++ + +P +Y GRE + + + N+ EA + + G +
1230 ANAGFSYEYQLVNVP- - - - - DYEGRGESTPSPWFYQNQGEAEY! VSVYI YMRLLGYPANK 1284

726 | GVI TPYEGQRAYI LQYNQ\/I\KSSLIJ(DLYI KVEVASVDAFQGREKDY! | LSCVRANEQQA 785
I ++T Y GO+ | + +V +VD FQG++ D+l +LS VR +
1285 | SI LTTYNGOKLLI RDVI NRRCVPYPFI GPPSKVTTVDKFQGQONDFI LLSLVRT- - - RF 1341

786 | GFLRDPRRLNVGLTRAKYGLVI 808
+G LRD RRL V ++RA+ G +
1342 VGHLRDVRRLWAMSRARLGLYV 1364

= 42.2 bits (97), Expect = 0.019
ties = 25/82 (30%, Positives = 42/82 (50%, Gaps = 5/82 (6%

396 PLPKEFSI PNFAQLNSSQSNAVSHVLQRPLSLI QGPPGTGKTVTSA- - - Tl VYHLSKI HK 452
P P++ N + +Q A+ +Q L+++ GPPGIGKT T+ ++YH
853 PYPQDQPKONSVKFTPTQVGAI | SA QPGLTMVWGPPGTGKTDTAVQ LNVLYH- - NCPS 910

453 DRI LVCAPSNVAVDHLAAKLRD 474
R L+ SN A++ L K+ +
911 QRTLI | THSNQALNDLFEKI ME 932

gl | 2648582 ( AE000968) DNA hel i case, putative [Archaeogl obus ful gi dus]

Score
I denti

Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct:

Length = 453

= 97.9 bits (240), Expect = 3e-19
ties = 114/ 417 (27%, Positives = 187/417 (44%, Gaps = 45/417 (109

427 L1 QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHL AAKLRDLGLKVWRLTAKS 486
L+ GPPGHGKT A LS+ ++R+ V + +N+AVD++ KL + +R+ S
71 LVWWGPPGSGKTTFI AEAARKLSE- - EERVWTSNTNI AVDNVLEKLE- - - - RALRI GHPS 124

487 REDVESSVSNLALHNLVGRGAKGEL KNLLKLKDEVGEL SASDTKRFVKLVRKTEAEI LNK 546
+ + +  H++ E L ++ AS + 4+ + + +++ K

125 K----- | TAGVRRHSV- - - - - - - EYNLLSG RFSDYREYASKVAEAYREI ARI QNDM RK 172

547 ADWCCTCV- - GAGDKRLDTKFRTVLI DESTQASEPECLI Pl VKGAKQVI LVGDHQQLGP 604
WV + + G + F TV+I DE++ L+ + K KV+ V@ Q P
173 &Kl WGSTI LKGVVBALKNYDFDTVI | DEASNTCI STALLALEKAEKAWV- VGDPYQLPP 231



Query: 605 V--| LERKAADAGLKQSLFERLI SLGHVPI RLEVQYRWMNPYL SEFPSNMFYEGSLQNGVT 662
VvV o+ KAA KS + LI++ + L YR N ++EF + Y G L+
Shj ct: 232 VYEVGGHKAA- - - - KFSAYNFLI NI YGKNLW.RRHYRSNAKI AEFAARHVY- GFLEI DEK 286

Query: 663 | EQRTVPNSKFPWPI RG P- - - MVFWANYGREEI SANGTSFLNRI EAMNCERI | TKLFRD 719
+ o+ K P GP ++F GE GS +N EA I +L +
Sbj ct: 287 CRRI KI EPCKTTI PEVGDPEKPLVFI DCNGVER- - REGRSKVNEEEAEVWAM AEEL - AE 343

Query: 720 GVKPEQ GVI TPYEGQRAYI LQYMAWNGSLDKDL Yl KVEVASVDAFQGREKDY!I | LSCVR 779
V E+GVITPY Q | + G + VEV++V ++QGREKD +l S
Shj ct: 344 CVGEENVGVI TPYVKQAELI RG LSEFG - --- - - VMWEVSTVHSYQGREKDWVI YSI TA 396

Query: 780 ANEQQAI GFLRDPRRLNVG.TRAKYGLVI LGNPRSL- ARNTLWNHLLI HFREKGCLV 835
F +R NV LTRA+ + +GN ++L +NL  ++ ++G V
Sbj ct: 397 TGNPY- - - FASEKRLFNVAL TRARKKFI AVGNSKAL EGKNLLLTRFMVAAI KEGGFV 450

gb| AAD36482. 1| AE001793 12 (AE001793) helicase-related protein [Thernotoga maritina]
Length = 245

Score = 96.7 bits (237), Expect = 7e-19
ldentities = 56/134 (41%, Positives = 79/134 (58%, Gaps = 10/134 (7%

Query: 702 NRI EAMNCERI | TKLFRDGVKPEQ GVI TPYEGQRAY! LQYMQIWNGSLDKDLYI KVEVAS 761
N +EA  + ++ KL GVK + IGHTPY+ Q | + ++ KVEV S
Shjct: 120 NPLEAQ VKEVWWEKLLSMGVKEDW G | TPYDDQVNLI RELI EA- - - - - - - - - - KVEVHS 169

Query: 762 VDAFQGREKDYI I LSCVRANEQQAI GFLRDPRRLNVGLTRAKYGLVI LGNPRSLARNTLW 821
VD FQGREK+ || +S VR+N+ IGFL D RRLNV LTRAK L+ G+ +L+ + +
Shjct: 170 VDGFQGREKEVI | | SFVRSNKNGEI GFLEDLRRLNVSLTRAKRKLI ATGDSSTLSVHPTY 229

Query: 822 NHLLI HFREKGCLV 835

+ ++KG V
Shj ct: 230 RRFVEFVKKKGTYV 243

enb| CAB49033. 1| (AJ248283) DNA HELI CASE RELATED PROTEI N [ Pyrococcus abyssi ]
Length = 1308

Score = 89.3 bits (218), Expect = le-16

ldentities 126/ 507 (24%, Positives = 210/507 (40%, Gaps = 112/507 (22%

Query: 370 | DKKSI SGYLYYKI LGHQVVDI SFDVPLPKEFSI PNFAQL- - - - NSSQSNAVSHVLQRPL 425
ID + Y + K+ ++++ VL K+ || F L N Q V + R+

Shjct: 796 | DDEEHEI YEFLKNI YEGNI NVNPKVKLWKKEH EEFLSLLDHLNEDQRKFVLDI DHRI V 855

Query: 426 SLI QGPPGTCKT- - - VTSATI VYHLSKI HKDR- - - | LVCAPSNVAVDHLAAKLRDLGLKV 479
+L QGPPGIGKT + A+ S + + +V A S+ AV+ A +R LK
Shjct: 856 TL- QGPPGTGKTSGAI APAVLARAYSTI KQGKSALFI VTALSHRAVNE- - ALI RTYRLKE 912

Query: 480 VRLTAKSREDVESSVSNLALHNLVGRGAKGELKNLLKLKDEVGELSASDTKRFVKLVRKT 539
K ++VE + RG GE + + +K E+G + RF +
Shjct: 913 ELKNI KELKNVE----------- LI RGVSGE- EAl EPMKRELGA KVDI RARFTF- - - - S 956

Query: 540 EAElI LNKADVVCCTCVGAGDKRLDTKFRTVLI DESTQASEPECLI Pl VKGAKQVI LVGDH 599
++ + ++ T + + V+| DE++ P L+ QV+LVCGDH
Sbhjct: 957 KSTLFPTVKI LFATPQTVFKLVKNYEADL VI DEASMVDL PMFLLATKNAKGQVLLVGDH 1016

Query: 600 QQLGPV------ | LERKAADAGL- - - = == == - = - - KQSLFERLI S-----LGHVPI - - - - 632
+Qr P+ + +RK + L + L ER + LG P

Sbj ct: 1017 RQMQPI QVHEWEL EDRKTI EEHLPFLSALNFI RFLRGEL EEREL KRFKRI LGRNPPKWKY 1076

Query: 633 --------- RLEVQYRMNPYL SEFPSNVFYEGSL QNGVTI EQRTVPNSKFPWPI RGI PMM 683
RL  +R+ L+E S +FY +G+ + R P+ + +R

Sbj ct: 1077 DKEDVLPNHRLRETFRLPQALAELHSELFYSF- - - DGl KLRSRKEPSEEI ARALR: - - - - 1128

Query: 684 FWANYGREE] - -« --=--xn-xn-- SANGTSFLNRI EAVNCERI | TKLFRDGVKPEQ G 727

N G+ E NGtS +N +EA  + |+ L +QV  +G

Shjct: 1129 --- NAGKNEFLRFI LDPDYPWVLI VHDENGSSKVNELEAG VKEI VEAL- - NGV- - - DVG 1180

Query: 728 VI TPYEGQRAYI LQYMQVNGSLDKDLYI KVEVASVDAFQGREKDY! | LSCVRANEQ - - Q 784
V+ PY Q+ | + V4V +V+ FQG E+D I 1+S  ++ +
Sbjct: 1181 VWVPYRAQKRLI RSL----=----=-- VNVQVDTVERFQGGERDI | | VSMISSDPSYLLK 1228

Query: 785 Al GFLRDPRRLNVGLTRAKYGLVI LGN 811
+ FL DP RLNV +RA+ L+++ +
Shjct: 1229 VMDFLYDPNRLNVAGSRAREKLI LI AS 1255

enb| CAA99786| (Z75529) Simlarity to C el egans NAMZ protein (WP: CO5C10. 2); cDNA
EST yk239g7.5 cones fromthis gene [Caenorhabditis
el egans]
Length = 1106

Score = 82.7 bits (201), Expect = le-14
ldentities = 119/516 (23%, Positives = 211/516 (40%, Gaps = 76/516 (14%

Query: 383 | LGHQVVDI SFDVPLPKEFSI PNFAQ- - LNSSQSNAVSHVLQR- PLSLI QGPPGTGKTVT 439



+ G+ + 4+ KHF P+ LN Q- VS+L PLL P GGK+T
Sbjct: 512 LYGGSPI NSTGNI NARKQFEFPSKI PI GLNQYQNQYVSM LSGVPLI LGNSPFGOGKSMT 571

Query: 440 SATI VYHLSK------- | HKDRI LVCAPSNVAVD- - HLAAKLRDLG- LKVWRLTAKSRED 489
T L K +K ++LV  +N  V+ A KL ++ +R ++S +
Shjct: 572 | VTAAVEL QKKYMRSESFNKQQLLVTQSNNAGVNLI EFALKLHKCDHI RFLRYVSESNWN 631

Query: 490 V--ESSVSNLALHNLV---------mmmmnn-- GRGAKCGELKNLL- - - - KLKDEVCGELSA 526
+SS + L + L+ G E+K + K +
Shj ct: 632 SLPDSSKTELDMPI LMEDEFFEWATNTEI QKENGENL TREMKKAI VEQSTQKYHCKG LV 691
Query: 527 SDTKRFVKLVRKTEAE- - - - - - I LNKA------- DWCCTCVGAGDKRLDTKFRTVL- - - 570
+ KR + + K+ E IL +A Dt+ T + + RV

Shj ct: 692 GEAKRI YENI LKNQREHKPSQAI LKEAFFALYAPDI | VSTADSI HNLLENNVLRDVSNI Q 751

Query: 571 | DESTQASEPECLI Pl VKGAKQVI - LVGDHQQLGPVI - - - LERKAADAGLKQSLFERLI' S 626
DE++Q E + + K LVGD Q@ L+ D G+ +++
Shj ct: 752 FDEASQVPEHTLI SLLHKFPNASFGLVGDI NQLPAYCDDDLQGLLKDYG GKTMARASRD 811

Query: 627 LGHVPI RLEVQYRVNPYL SEFPSNVEYEGSLQNGVTI EQRTVPNSKFP- - WPl RGI PMVF 684
L+ YR+P ++ S++FY GL +GV R P W P+
Sbj ct: 812 KMFPQSI LRLVYRCHPTTTKI LSDLFYNGQLI SGVEKNQRDEFMRVRPDI WPNSSFPI LV 871

Query: 685 WANYGREEI SANGTSFLNRI EAMNCERI | TKLFRD- - - - GVKPEQ GVI TPYEGQRAYI L 740
N+ ++ GIS N E Rl ++ L + G+ IGH + Y+ Q + +
Shj ct: 872 - LNHEKDGYRM GTSVANNSEKDQVVRI VSLLTKKVKGYGLSESDI G | SFYKAQTSLLA 929

Query: 741 QYI\/Q\/NCSLDKDLYI KVEVASVDAFQGREKDY! | LSCVRANEQQAI GFLRDPRRLNVGLT 800
V+ ++DAFQG E++ +l + C N F+++ R+NV ++
Shjct: 930 DALKKTD ———————— VKCGT| DAFQGTEREVM VCCTNKNPSL - - - FMQEGTRVNVAMS 977

Query: 801 RAKYGLVI LGNPRSLARNTLWANHLLI HFREKGCLVE 836
RA+ +H+GN L + W+ + C +E
Shj ct: 978 RARQATI | | GNI AKLKKAKHWDTI AQSAQ NKCSME 1013

gb| AADO7514. 1| (AE000560) conserved hypot hetical protein [Helicobacter pylori
26695]
Length = 360

Score = 82.3 bits (200), Expect = 2e-14
Identities = 75/298 (25%, Positives = 135/298 (45%, Gaps = 37/298 (12%

Query: 543 | LNKADVVCCTCVGAGDKRLDTK- - - - FRTVLI DESTQASEPECLI PI VKGAKQVI LVGD 598
+L +V G ++ L+ K F +V++DE+ +A+ E L+ + +++1 LVGCD
Shjct: 41 LLRDYNFVFSNTTGQHNQALERKETPYFDSVI VDEAAKANPLELLMWNMALAKERI | LVGD 100

Query: 599 HQULGPVI ------- LERKAADA: - - - - - GLKQSLFERL-=------- | SLGHVPI RLEV 636
+Q o+ LE ++ DA LK S+F++L + L+
Sbj ct: 101 DRQLPHYLDDEI GKKLEDESQDAQDEI EKAL KDSMFKKL KERAQKLKEL DGKECFI TLNM 160

Query: 637 QYRMNPYLSEFPSNMFYEGSLONGVT- | EQRTVPNSKFPWPI RG PM - MFWANYGREEI 693
QY MitP L E S++FY+ ++ 4+ ++ + + F +R + + W+ +
Sbhjct: 161 QYGVHPLLGELVSDVFYKPHNESFESPLKGKHL EEKPFKHNL RVLDNKPLAW DVKESKE 220

Query: 694 SANGTSFLNRI EAMNCERI | TKLFRDGVKPEQ GVI TPYEGQRAYI LQYMIWNGSLDKDL 753
N R + + LF GVIT + QF + Q ++
Shjct: 221 KRNADGSYYRESEI TAl KECLDLFMKDEPDFTFGVI TFFSEQKRLLEQALKG: - - - - - - - 272

Query: 754 YI KVEVASVDAFQGREKDYI | LSCVRANEQQAI GFLRDPRRLNVGLTRAKYG.VI LGN 811
Y +E+ +VD+FQG+E D + LS VR + GFL+ L VL+R K L++ G+
Shj ct: 273 YANLEI GTVDSFQGKEFDVVFLSSVRTRHTEGFGFLKI SSCLCVALSRQKRALI VAGD 330

dbj | BAA17223| (D90904) hypot hetical protein [Synechocystis sp.]
Length = 1118

its (198), Expect = 3e-14

Score = 81.5
= 117/468 (25%, Positives = 201/ 468 (42%, Gaps = 77/ 468 (16%

Identities

T

Query: 409 LNSSQSNAVSHVLQ RPLSLI QGPPGTGKT- VTSATI VYHLSKI HKDRI LVCAPSNVAVD 466
L++ Q+ + L+ + L+QCPPGTKT + V +L K++K | + A +N Av+
Sbjct: 673 LSNDONQ | CQALEAKHYYLLQGPPGTCKTSI FLVNYVONLLKLNKKNI FI LAFTNKAVE 732

Query: 467 HLAAKLRD- - LGLKVWRLTAKSREDVESSVSNLAL HNLVGRGAKGELKNLLKLKDEVGEL 524
+ L+ G + L ++ V+ S L LG A +L +++V
Sbhjct: 733 Q CKALKSPRYGELI DYLRLGNKTVVDES- - - LLAEKLTGDNA- - DLWRKYLQENQVFVT 787

Query: 525 SASDTKRFVKLVRKTEAEI LNKADVVCCTCVGAGDKRLDTKFRTVLI DESTQASEPECLI 584

+S K L+R+ E F ++ DE++Q +E + L
Shjct: 788 TVSTFKDKYLLLREFVGE----------------------- FDQLI | DEASQLTEAD- LA 823
Query: 585 Pl VKGAKQVI LVGDHQQLGPVI LERKAA- - - - - - - - - - - - - - DAGLKQSLFERLI S---- 626
v + +L+CGD +QL M+ + + L+ SLFERLI +

Shjct: 824 d VWLFNKFVLI GDQKQLPAVI TONEEECRVEVEPFRRYAI NI SDLRI SLFERLI NNAKN 883

Query: 627 --LGHVPI RLEVQYRWMNPYLSEFPSNMFYEGSL QNGVTI EQRTVPNSKFPWPI RG PMVF 684
H +L YRM+  ++ ++ + ++ T EQR + +S + ++
Shjct: 884 KGANNHCYGQLTEHYRVHRDI ASLI AHHYDRPLVEQ - TQEQRKI ESS- - - YENNDNDLLS 938



Query: 685 WANYGR- - - - EEI SANGTSFLNRI EAMNCERI | TKLFRDGVKP- EQ GVI TPYEGQRAY!I 739
+ R E S N EA+ I+ +++ P +HIGH P+ QA
Shjct: 939 KLSKSRTI FI ETPSETSI QRKNTNEAI | AATI VKTYWENKLLPMAEI G | APFRAQVAEI 998

Query: 740 LQYMQ - - MNGSLDKDLYI KVEVASVDAFQGREKDY! | LSCVRANEQQA- - | GFLRD--- 791
Q ++ +D + V +V+ FQG E++ || S + +Q | + D
Sbjct: 999 NQQLEKI FAGADFSRD- - - SI VWDTVERFQGDERELI | FSTTI SWSKQVKNI QSI ADGDR 1055

Query: 792 ---PRRLNVGLTRAKYGLVI LGNPRSLARNTLWNHLLI HFREKGCLVE 836
R+L V ++RAK LVILGN L + L+ H + L++
Shj ct: 1056 QGTDRKLLVSI SRAKSKLVI LGNSSQLQFAPAYRELI KHI EQSNGLI D 1103

enb| CABO7226| (Z92790) HO3Gl6.3 [ Caenorhabditis el egans]
Length = 646

Score = 76.1 bits (184), Expect = le-12
Identities = 109/433 (25%, Positives = 178/433 (409, Gaps = 78/433 (18%

Query: 430 GPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHLAAKL RDLGLKVWV- RLTAKSRE 488
G PGIKT T ++ K+ K +l +V AP+ ++4++ +++ + + +L K +

Sbjct: 120 GAPGTGKTYTLTLLI SCAVKLKK- Q WLAPTFETLEN - - - - KNMATRTMEKLG KCSD 174
Query: 489 DVESSVSNLALHNLVGRGAKGELKNLLKLKDEVGELS- - - ASDTKRFVKLVRKTEAEI LN 545
+V S'S NL+ L+ +D +G + A+ F+ VK EA
Sbjct: 175 NVFMSTSQYI - - NLI DTEP-- - - - - - LQKEDM GNVLWWLATI GADFLNFVAKQEA- - - - 221
Query: 546 KADVVCCTCVGAGDKRLDTKFRTVLI DESTQASEPECLI Pl VKGAKQVI LVGDHQQLGPV 605
LD F  + DE+ E PV +K ++ G +L P
Sbj ct: 222 -c-emeeemaens LDPSF- - C | DEAGLVMASETW PDVYKSKGFVI AGDPNELFPQ 262
Query: 606 | LERKAADAG -- - - - LKQSLFERLI SL---- - - - - - GHVPI RLEVQYRMNPYLSEFPSN 650
| + L+Q E +S+ Pl L+ QIR N + + +
Sbj ct: 263 | YNHDNGNGFFNQFCCLEQKRLETQVSI LDCI NEKTENLSP! | LDTQYRSNETI MAWSNA 322
Query: 651 MFYEGSLQNGVTI EQRTVPN- - - - SKFPWPI RG PMVFWANYGREE! SANGT- - - - - - - - 698
FY  ++ T++ SKF P+ ++ + +E NT
Sbj ct: 323 CFYNPKVKTDFKCGSLTLRSFFKGSKFN- PLFHPFVI VDTSCEKEVEKRNETFEYLVFNN 381
Query: 699 ----- SFLNRI EAMNCER! | TKLFRDGVKPEQ GVI TPYEGQRAYI LQYMQM - NGSLDK 751
+ N EA +L+ v+ | HITPYGQ + QM N

Shj ct: 382 NNENEGYANVAEAKI AVHHYKQLLKLKVQASDI Al | TPYRGQSHVWRQWWRKFANEESRS 441

Query: 752 DLYI KVEVASVDAFQGREKDY! | LSCVRANEQQAI GFLRDPRRLNVGLTRAKYGLVI LGN 811
D + V VD GHE D+l + VRtN + +G DPRRL+V +T+AK + +GN
Shj ct: 442 DCF- DTHVGDVDKI VGKEFDVVI FTMVRSNPKL DMGKAGDPRRLHVI | TKAKKHFMFI GN 500

Query: 812 PRSLARNTLWNHL 824
LA N + NH+
Sbjct: 501 GFLLAENNM NHI 512

dbj | BAA29178. 1| (AP000001) 1188aa | ong hypothetical protein [Pyrococcus horikoshii]
Length = 1188

Score = 71.0 bits (171), Expect = 4e-11
Identities = 110/ 456 (24%, Positives = 191/456 (41%, Gaps = 92/ 456 (20%

Query: 409 LNSSQSNAVSHVLQRPLSLI QGPPGTGKT- - - VTSATI VYHLSKI HKDR- - - | LVCAPSN 462
LN QN R ++L QGPPGTCKT + A + S + + +V A S+
Shjct: 721 LNREQVNFALDCEHRI VTL- QGPPGTGKTSGAI APAI LARAYSTI KQGKSSLFI VTALSH 779

Query: 463 VAVDHLAAKLRDLGLKVVRLTAKSREDVESSVSNLALHNLVGRGAKGELKNLLKLKDEVG 522
AV+ A +R LK K ++VE + RG E+ + ++ E+
Shjct: 780 RAVNE- - ALl RTYKLKEKLKDI KELKNVE- - - - - - - - - - - LI RGVSSE- EAVKPMEKELN 825

Query: 523 ELSASDTKRFVKLVRKTEAEI LNKADVVCCTCVGAGDKRLDTKFRTVLI DESTQASEPEC 582
L + T +F +++ + + T A D V+| DE++ P
Shjct: 826 GLKVNVTNKF- - - - SFSKSPLFLTVKI LFATPQTAFKLAKDYDADL VI DEASM_DLPM- 881

Query: 583 LI Pl VKGAKQVI LVGDHQQLGPV- - - - - - | LERKAADAGL- - ---------- KQSLFERL 624
+ QV+LVCDH+Q+ P+ + +RK + L + L ER

Shjct: 882 FLATSNAKGQVLLVGDHRQMPI QVHEWEL EDRKTI EEHLPFLSVLNFI RFLRGELEERE 941

Query: 625 |S-----LCHVWPIRLEVQ ------------ YRWNPYLSEFPSNVFYEGSLQNGVTI EQR 666
+ LG PR V +R+ L++ S +FY +G+ + R

Shjct: 942 LKRFKRI LGRDPPRWANVDKDRVLPMHRLRETFRLPRALAKLHSELFYSF- - - DA ELI SR 998

Query: 667 TVPNSKFPWPI RG P- - - - MVFWANYGREEI - - - - SANGTSFLNRI EAMNCERI | TKLFR 718
+ + ++ + F +G | + G++ +N +EA I+ + +

Shjct: 999 KNSDREVLETLKKAGKDEFLKFI LDPGYPVI LI | HNEGGSTKVNELEA- - - - El VKDI LK 1054

Query: 719 DGVKPEQ GVI TPYEGQRAYI LQYMIVNGSLDKDLYI KVEVASVDAFQGREKDYI | LSCV 778
+ VK +Gv+ PY O+ | + V4V +V+ FQG EKD I 1 +S
Sbj ct: 1055 E- VKG DVGVWVPYRAQKRLI RSL- - == -------- VNVQVDTVERFQGGEKDVI | VSMT 1101

Query: 779 RANE- - - QQAI GFLRDPRRLNVGLTRAKYGLVI LGN 811
++ + + F+ +P RLNV +RAK L+++ +



Shj ct: 1102 SSDPAYLSKVLEFI YNPNRLNVAGSRAKEKLI LI AS 1137

gi | 183250 (MB4979) glial factor-1 [Honp sapi ens]
Length = 376

Score = 70.2 bits (169), Expect = 7e-11
ldentities = 40/ 120 (33%, Positives = 67/120 (55%, Gaps = 7/120 (5%

Query: 713 | TKLFRDGVKPEQ GVI TPYEGQRAY! LQYMIVNGSLDKDLYI KVEVASVDAFQGREKDY 772
I L G/ | VHPY Q + Q+ + ++E+ SVD FQGREK+
Shjct: 32 | QALVDAGVPARDI AVWSPYNLQVDLLRQSLVHR: - - - - - - HPELEI KSVDGFQGREKEA 84

Query: 773 11 LSCVRANEQQAI GFLRDPRRLNVGLTRAKYGLVI LGNPRSLARNTLWAHLLI HFREKG 832
+I LS VR+tN + +GFL + RR+NV +TRA+ + ++ + R++ + L+ +F + G
Shjct: 85 VI LSFVRSNRKGEVGFLAEDRRI NVAVTRARRHVAVI CDSRTVNNHAFLKTLVEYFTQHG 144

gi | 3329511 (AF075169) DNA hel i case hompl og [ Schi zosaccharomyces ponbe]
Length = 191

Score = 69.5 bits (167), Expect = le-10
ldentities = 58/ 193 (30%, Positives = 89/193 (46%, Gaps = 31/193 (16%

Query: 565 KFRTVLI DESTQASEPECLI PI VKGAKQVI LVGDHQQLGPVI LERKAADAGLKQSLFERL 624
KF  +IDE++Q P CL P+ + A++ +LVGDH QL P++ + + GL SLF +L
Shjct: 5  KFDYCl | DEASQ PLPI CLGPL- QLAEKFVLVGDHYQLPPLVKNSRTSKDGLSLSLF- KL 62

Query: 625 | SLGH - VPI RLEVQYRVWNPYLSEFPSNVFYEGSL QNGVTI EQRTVPNSKFPWP- - - - | R 678
+S H L +QYRW ++ S+ VYGL G +T+ K P
Shjct: 63 LSEKHPEAVTTLRLQYRWNEDI NSLSSELI YGGNLVCG - - - SKTI SQKKLI LPKAHLSD 118

Query: 679 G P----MWFWAN----------- YGREEI - - - - SANGTSFLNRI EAMNCERI | TKLFRD 719
Gt+P + WN + 4+l S N EA E+ ++
Shjct: 119 GLPDSSSSLHW/NKLI NPSHSVI FFNTDDI LGVESKTNNI LENHTEAFLI EQAVSSFLER 178

Query: 720 GVKPEQ GVI TPY 732
GK IGH+ Y
Sbjct: 179 GVKQSSI G ISIY 191

enb| CAA15907| (AL021006) hypothetical protein Rvl251c [ Mycobacterium tubercul osis]
Length = 1139

Score = 65.2 bits (156), Expect = 2e-09
ldentities = 94/404 (23%, Positives = 155/404 (38%, Gaps = 79/404 (19%

Query: 428 | QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHL AAKLRDLGLKVVRLTAKSR 487
+ GPPGTGKT T+A ++ L H R VA S+ V++L + G ++ K
Shjct: 764 VHGPPGTGKTYTAARVI AELVTEHAVWRI GVWWAQSHATVENLLEGVI SAGLDPGQVAKKPH 823

Query: 488 EDVESSVSNLALHNLVGRGAKGELKNLLKLKDEVGEL SASDTKRFVKLVRKTEAEI LNKA 547

+ G + D ++ + +R T ++
Shjct: 824 DHT-------------------------oo - AGRWQSI DGSQYTEFI RDTAGCVI GGT 853
Query: 548 DVVCCTCVGAGDKRLDTKFRTVLI DESTQASEPECL- - - | Pl VKGAKQVI LVGDHQQLGP 604

G+ ++| DE+ Q CL I+ A ++L+GD QQL

Shjct: 854 ---- ANDFANGNRVPKASLDLLVI DEAGQF- - - - CLANTI AVAPAATNLLLLGDPQQLPQ 905
Query: 605 VI LERKAADAGLKQSLFERLI SLGHV- - - - - Pl RLEVQYRVMNPYLSEFPSNMFYEGSLON 659

v o+ + S L+ H L+ YRWP + S+ YEGL +
Shjct: 906 V-- SQGTHPEPVDTSAL SW VDGQHTL PDERGYFL DRSYRVHPAVCAAVSALSYEGRLCS 963
Query: 660 GVTI EQRTVPNSKFPWP- - - - | RG PMVFWANYGREEI SANGTSFLNRI EAMNCE--RI | 713

+RT +P RG+ N EA+ E +++

Shjct: 964 HT--- ERTAVRRLDGYPPGVHTRGV- - - - - - - - - - - HHKGNSI ESPEEAEAI LAELRQLL 1009

Query: 714 TKLFRD- - GVKP- - - EQ GVI TPYEGQRAYI LQYMQAVNGSLDKDL Yl KVEVASVDAFQGR 768
+ D G+P + V+ PY QA+ + + G D V V +VD FQG
Shjct: 1010 GSPWIDEHGTRPLAASDVLVLAPYNAQVALVRRRLASAGLGGAD- - - GVRVGTVDKFQGG 1066

Query: 769 EKDYI | LSCVRANEQ - - QAl GFLRDPRRLNVGLTRAKYGLVI L 809
+ o+ +S 4+ + 1 FL + RLNV ++RA+Y VI +
Sbjct: 1067 QAPVWFI SMIASSADDVPRG SFLLNRNRLNVAVSRAQYAAVI V 1110

gi | 1752701 (U60176) cag-onega [Helicobacter pylori]
Length = 127

Score = 58.2 bits (138), Expect = 3e-07
Identities = 33/85 (38%, Positives = 51/85 (59%, Gaps = 5/85 (5%

Query: 726 | GVI TPYEGQRAYI LQYMAVNGSLDKDLYI KVEVASVDAFQGREKDYI | LSCVRANEQQA 785
I GH TPY O+ + ++ G + D ++++ +VDAFQGGE D Il S V+
Sbhjct: 24 1d | TPYNAQKRRLRSEVEKYGFKNFD- - - ELKI DTVDAFQGEEADI | | YSTVKTCGN- - 78

Query: 786 | GFLRDPRRLNVGLTRAKYGLVI LG 810
+ FL D +RLNV ++RAK L+ +G
Sbjct: 79 LSFLLDSKRLNVAI SRAKENLI FVG 103



gh| AAD35703. 1| AE0O01736_1 (AE001736) conserved hypot hetical protein [ Thernptoga maritina]
Length = 1289

Score = 57.4 bits (136), Expect = 5e-07
Identities = 73/288 (25%, Positives = 125/288 (43%, Gaps = 65/288 (22%

Query: 566 FRTVLI DESTQASEPECLI PI VKGAKQVI LVGDHQQLGPVI L= - === === - - - ERKAAD 613
F V+ DE++Q PE + +V+G KQ+H + GD +QL P ER+ D
Sbjct: 888 FDI VI FDEASQLRTPEAI SAWRG KQl | VAGDPKQLPPTNFFKSYYELEDDEDEREPLD 946

Query: 614 AGLKQSL- FERLI SLGHVPI RLEVQYRM NPYLSEFPSNMFYEGSLONGVTI EQRTVPNS 671
+L++ R+ Gt L YR + L F ++ FY +N + T P+
Shj ct: 947 SFLDECI ALPRVFKQGY- - - - LRAHYRSRDERL| AFSNHYFYG- - - ENPLI - - - - TFPSP 995

Query: 672 KFPWPI RG PMVFWANYGREEI SANGTSFLNRI EAMNCERI | TKLFRDGVKPEQ GVI TP 731
K+ +G@ +++ N+ +N +EA+ I+ + F+ | GV+T
Sbjct: 996 KYRNSDQGE KLVYVENGTWDRAGKR:- - - - VNTMEALKWWDI VI EHFQKH- PDRSI GWTM 1050

Query: 732 YEGQRAYI-------- LQYMQAWNGSLDKDLY! KVEVASVDAFQCGREKDY! | LSCVRANEQ 783
| ++Y + + K+ + S++ QG E+D I1+S
Shj ct: 1051 NTSQSDLI ENLLQRRLMEYPHLMDVI FKESNEPFFI KSLENVQGDERDTI I | S---- - - - 1103
Query: 784 QAIGFLRDP----------------- RRLNVGLTRAKYGLVI LGNPRS 814
IGt RP RRLNV +TRA+Y ++++ + RS

Shjct: 1104 --1 GYARTPSGELFYNFGPLNNEGGARRLNVLI TRARYQ | LVTSLRS 1149

Score = 35.6 bits (80), Expect = 1.8
ldentities = 26/85 (30%, Positives = 43/85 (50%, Gaps = 5/85 (5%

Query: 410 NSSQSNAVSHVLQRPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHLA 469
+SSQ  + V + + GPPGTCK+ T A |+ K + VA A+D +
Shj ct: 252 DSSQRKI LEMVREGENVVI HGPPGTGKSQTI ANI | ADAVAREKTVLFVSA- KKAALDWY 310

Query: 470 AKLRDLGL- - -- KVWRLTAKSREDV 490
+L++ G + T KS++++
Sbj ct: 311 NRLKNAGLGRFCLEI HSTRKSKQEL 335

gl | 1280167 (Us5857) KO8D10.5 gene product [Caenorhabditis el egans]
Length = 602

Score = 55.4 bits (131), Expect = 2e-06
ldentities = 63/249 (25%, Positives = 109/249 (43%, Gaps = 28/249 (11%

Query: 592 QVI LVGDHQQLGPVI LERKAADAGLKQSLFERLI SLG- - - - - HVPI RLEVQYRMNPYLSE 646
++LVGD QL P + A A LK++ ++L + L +R +++
Shjct: 342 RI | LVGDVHQLPPYTED- - ALPAEL KRAAVGEPL TLAVKGRRAWSSMHL TRVHRCPKM TD 399

Query: 647 FPSNVFYEGSLQNGVTI EQRTVPNSKFPV\PI RG PMVFWANYGREEI SANGTSFLNRI EA 706
+FY +L + P P+F NY ++ GSFN EA
Sbj ct: 400 LLGAVFYG\ITLTSTRKAVNRVPI LEAVELPSHH- PFVF- VNYI SQQTQV- GKSFSNENEA 456

Query: 707 MNCERI | TKLFRDGVKPE- - - Q GVI TPYEGQRAY! LQYMQWNGSLDKDLY! KVEVASVD 763
+++T L R+ + V+ Y Q +Y+ S+ +D V V ++D
Shj ct: 457 RYALQLVTALKRHAREQONTTVSVAVLNFYGAQYSYVY- - - - - - - S| AED- - - GVRVNTI D 506

Query: 764 AFQGREKDYI | LSCVRANEQQAI GFLRDPRRLNVG.TRAKYGLVI LGNPRSLARNTLWAH 823
QGtE D |+ R++ + FL +P RNV L+R+K  V++G R+ + NH
Shj ct: 507 GCQGREYDVSI VLLTRSDPYEKSKFLVNPNRI NVALSRSKMATWI GQ - - - - RHLI GNH 561

Query: 824 LLIHFREKG 832
+ ++G
Shjct: 562 PNVQQAKRG 570

enb| CAA86856| (Z46828) simlar to helicase donmin; cDNA EST EMBL: CO8769 cones
fromthis gene [Caenorhabditis el egans]
Length = 542

Score = 54.7 bits (129), Expect = 3e-06
ldentities = 71/262 (27%, Positives = 117/262 (44%, Gaps = 38/262 (14%

Query: 565 KFRTVLI DESTQAS- - - - - EPECLI Pl VKGAKQVI LVGDHQQLGPVI LERKAADAGLKQS 619
+F | DE++Q + ++P ++ILVGD QL P+ E A A LK++
Sbjct: 215 RFDI TFI DEASQLALYVLGSLATMLP- - - - KSRM LVGDVHQLPPYMEE- - ALPAELKRA 268

Query: 620 LFERLI SLG - - - - HVPI RLEVQYRMNPYLSEFPSNVFYEGSLQN- - - GVTI EQRTVPNS 671
++L + L +R ++E ++FY +L + GVT +P
Shjct: 269 Al GEPLTLAVKGRRWPSVHLTRVHRCPKM TEVLGDLFYGNTLTSSKPGVT- - - - DI PVL 324

Query: 672 KFPWPI RG PMVFWANYGREEI SANGTSFLNRI EAMNCERI | TKLFR- - - DGVKPEQ GV 728
K PWF NY + +AGSF N EA +++ L R K +
Shj ct: 325 KAMELPSRHPMVF- VNYTSPQ TAVGKSFSNEGEARYALQLVEAL TRYASTANKKI TAAI 382

Query: 729 | TPYEGQRAYI LQYMQVNGSLDKDLY! KVEVASVDAFQGREKDYI | LSCVRANEQQAI GF 788
+ Y QY+ St +D +VV ++D QGFED I+ Re+ + F



Shj ct: 383 LNFYGAQYSYVY------- SMAED- - - EVTVNTI DGCQGQEYDVTI VLLTRSDPYERSKF 432

Query: 789 LRDPRRLNVGLTRAKYGLVI LG 810
L+ RNV L+R K VI+G
Shj ct: 433 LVNANRI NVALSRPKI ATVI | G 454

gh| AAD27693. 1| AF125214 3 (AF125214) urease-enhancing factor hel B [ Hel i cobacter pylori]
Length = 185

Score = 49.2 bits (115), Expect = le-04
ldentities = 43/152 (28%, Positives = 72/152 (47%, Gaps = 17/152 (11%

Query: 649 SNVFYEGSLQNGVTI EQRTVPNSKFPWPI RG PMVFWANYGREEI SANGTSFLNRI EAMN 708
S +FY+ L+NGV + N+ + +1 + WN E TS N+ +
Sbjct: 10 SQLFYKEKLKNGV------ | KNTSQFYDPKNI - - | RW NVEGEH KLEKTSSYNKNQVQK 60

Query: 709 CERI ---| TKLFRDGVKPEQ GVI TPYEGQRAYI LQYMWNGSLDKDL Yl KVEVASVDAF 765
+ | ++ + | GH TRPY Q+ + ++ G + D ++++ +VDAF
Sbjct: 61 11 ELLEQ NRI LNQRKI RKTI G | TPYNAQKRCLRSEVEKYGFKNFD- - - ELKI DTVDAF 117

Query: 766 QGREKDY! | LSCVRANEQQAI GFLRDPRRLNV 797
G+ DIl S V+ + FL D +RLNV
Shjct: 118 QGEKADI | | YSTVKTYGN- - LSFLI DSKRLNV 147

sp| P26314| RRPB_| BVB RNA- DI RECTED RNA POLYMERASE (ORF1B) >gi| 74826] pir| | VFI HB2
RNA- di rect ed RNA pol ynerase (EC 2.7.7.48) - avian
infectious bronchitis virus (strain Beaudette) >gi| 292953
(MB5169) pol protein [Avian infectious bronchitis virus]
>gi | 331173 (MP4356) ORF 1b encodes a pol ypeptide of
potential nol. wt. 300,000. [Avian infectious bronchitis
vi rus]
Length = 2652

Score = 48.0 bits (112), Expect = 3e-04
Identities = 51/190 (26%, Positives = 85/190 (43%, Gaps = 37/190 (19%

Query: 686 ANYGREElI SANGTSFLNRI EAMNCERI | TKLFRDGVKPEQ GVI TPYEG - QRAYI LQYM 743

++ GE SA T+L ++ C K +R+ + 1 +PY QRAY +
Shjct: 1371 SDVGHESGSAYNTTQLEFVKDFVCRN- - - KQWREAI - - - - - - FI SPYNAMNQRAYRM - - 1418
Query: 744 QWNGSLDKDLYI KVEVASVDAFQGREKDYI | LSCVRANEQQAI GFLRDPRRLNVGLTRAK 803
+ + V +VD+ (G E DY+l CV A+ Q A+ R NV LTRAK
Sbjct: 1419 ----------- LGLNVQTVDSSQGSEYDYVI F- CVTADSQHALNI - - - - NRFNVALTRAK 1462

Query: 804 YGLVI LGNPRSLARNTLWNHLLI HFREKGCLVEGTLDNLQLCTVQL- - VRPQPRKTERPM 861
Gr+++ R+ L++ L + ++GT ++C + VvV P T+ +
Shj ct: 1463 RG LW- - - - MRORDELYSALKFTELDSETSLQGT- GLFKI CNKEFSGVHPAYAVTTKAL 1517

Query: 862 NAQFNVESEM 871

A+ V E+
Shjct: 1518 AATYKVNDEL 1527

Score = 35.2 bits (79), Expect = 2.4

Identities = 41/165 (24%, Positives = 64/165 (37%, Gaps = 32/ 165 (19%
Query: 330 LELKPSKTPPPTHLTTGFTAEFI WKGTSYDRMUDALKKFAI DKKSI SGYLYYK- - - - - - - 382
L +PKTPP+ FT + T ++Q L F +K +YYK
Shj ct: 1056 LSWEPGKTRPPLNRNYVFTG - - YHFTRTSKVQ- - LGDFTFEKGEGKDWYYKATSTAKL 1110
Query: 383 ------- | LGHQUWDI SFDVPLPKEFSI PNFAQLNSSQSNAVSHVLQRPL- - - - = - - - - S 426

+ HW + P++ + F L + vV PL +

Sbhjct: 1111 SVCDI FVLTSHNVVSLVAPTLCPQQ TFSRFVNLRPNVMVPECFVNNI PLYHLVGKQKRT 1169

Query: 427 LI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHLAAK 471
+QEPPGH&K+ + + + S Rt++ A S+ AVDL K
Shjct: 1170 TVQGPPGSGKSHFAI GLAVYFSSA- - - RWFTACSHAAVDALCEK 1211

enb| CAA83018| (Z30541) potential chineric protein [avian infectious bronchitis
Vi rus]
Length = 2155

its (112), Expect = 3e-04

Score = 48.0
= 51/190 (26%, Positives = 85/190 (43%, Gaps = 37/190 (19%

ldentities

ao

Query: 686 ANYGREElI SANGTSFLNRI EAMNCERI | TKLFRDGVKPEQ GVI TPYEG - QRAYI LQYM 743

++ GE SA T+ L ++ C K +R+ + | +PY QRAY +
Shj ct: 1429 SDVGHESGSAYNTTQLEFVKDFVCRN- - - KQAREA! - - - - - - FI SPYNAMNQRAYRM - - 1476
Query: 744 QWNGSLDKDLY! KVEVASVDAFQGREKDYI | LSCVRANEQQAI GFLRDPRRLNVGLTRAK 803
+ + V +VD+ QG E DY+l CV A+ Q A+ R NV LTRAK
Sbjct: 1477 ----------- LGLNVQTVDSSQGSEYDYVI F- CVTADSQHALN! - - - - NRFNVALTRAK 1520

Query: 804 YGLVI LGNPRSLARNTLWNHLLI HFREKGCLVEGTLDNLQLCTVQL- - VRPQPRKTERPM 861
GH+++ R+ L++ L + ++GT ++C + VvV P T+ +
Shjct: 1521 RG LW- - - - MRORDELYSALKFTELDSETSLQGT- GLFKI CNKEFSGVHPAYAVTTKAL 1575



Query: 862 NAQFNVESEM 871
A+ V E+
Shjct: 1576 AATYKVNDEL 1585

Score = 35.2 bits (79), Expect = 2.4

ldentities 41/ 165 (24%, Positives = 64/165 (37%, Gaps = 32/165 (19%
Query: 330 LELKPSKTPPPTHLTTGFTAEFI WKGTSYDRMQDALKKFAI DKKSI SGYLYYK- - - - - - - 382
L +P KT PP + FT + T ++Q L F +K +YYK
Shjct: 1114 LSWEPGKTRPPLNRNYVFTG - - YHFTRTSKVQ- - LGDFTFEKGEGKDVVYYKATSTAKL 1168
Query: 383 ------- I LGHQVVDI SFDVPLPKEFSI PNFAQLNSSQSNAVSHVLQRPL- - - - - - - - - S 426

+ HW+ P++ + F L + vV PL +

Shj ct: 1169 SVGDI FVLTSHNVVSLVAPTLCPQQ TFSRFVNLRPNVMWPECFVNNI PLYHLVGKQKRT 1227

Query: 427 LI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHLAAK 471
+QEPPGH&K+ + + + S R++ A S+ AVDL K
Shj ct: 1228 TVQGPPGSGKSHFAI GLAVYFSSA- - - RVWFTACSHAAVDALCEK 1269

gb| AADO7506. 1| (AE000559) H. pylori predicted coding regi on HP0435 [ Hel i cobacter
pylori 26695]
Length = 191

Score = 44.5 bits (103), Expect = 0.004
ldentities = 32/119 (26%, Positives = 57/119 (47%, Gaps = 7/119 (5%

Query: 412 SQSNAVSHVLQRP- LSLI QGPPGTCGKTVTSATI V- - - - - - YHLSKI HKDRI LVCAPSNVA 464
+Q A+ L P +++ QGPPGTCKT | Y K K+IL+CA + A
Shjct: 35 NQKKAI KI ALNTPDI Al | QGPPGTGKTTVI NAI CERLFEEYPKDKNI KGQI LLCAQGHDA 94

Query: 465 VDHLAAKLRDLGLKVVRLTAKSREDVESSVSNLALHNLVGRGAKGELKNLLKLKDEVGE 523
++  +++ G+ AK E + L+ + A+ ++++ K ++GH
Sbjct: 95 TNNARERI KVGGLPTFKFGAKKNAKEEQYKQDERLNERLREFAETLI ESVRKKLQKLGD 153

sp| P75033] Y140_MYCPN HYPOTHETI CAL ATP- Bl NDI NG PROTEI N MG140 HOMOLOG
>gi | 2146373| pir| | S73327 MG140 honol og - Mycopl asna
pneunoni ae (SGC3) (ATCC 29342) >gi| 1673646 (AE000001)
Mycopl asma pneunoni ae, MG140 honol og, from M genitalium
[ Mycopl asma pneunoni ae]
Length = 1113

Score = 42.2 bits (97), Expect = 0.019
Identities = 90/408 (22%, Positives = 159/408 (38%, Gaps = 70/408 (17%

Query: 569 VLI DESTQASEPECLI Pl VKGAKQVI LVGDHQQLGPVI LERKAADAGLKQ - - - - --- - - 618
V+I DE++Q + + +GAK +| G +QL P + A+ + +
Shjct: 699 VVI DEASQVYLERAI Pl LYRGAKYI | - AGCDTKQLKPSNFFQARAEYDVDEEFEDGNVEAA 757

Query: 619 ----SLFERLI SLGHVPI RLEVQYRWNPY- LSEFPSNMFYEGSLONGVTI EQRTVPNSKF 673
SL L + + L+ YR + L F+N Y L ++ + T F
Shjct: 758 VHSTSLLHFLKNRSRI LTLLKFHYRSDSANLI AFTNNRI YNNEL- - - | FMNKATADKQVF 814

Query: 674 PWPI RG PMVFWANYGREEI SANGTSFLNRI EAMNCERI | TKLFRDGVKPEQ GVI TPYE 733

+ + W N N EA+ + + +L + + +GVI +
Sbjct: 815 |--VHDVIDA WRNNR- - - - -------- NLQEARDVVQRLEQLTQTAEYQKSLGVI C- FN 859
Query: 734 GQRAYI LQYM - - QUNGSLDK- - - - - - - - DLYI KVEVASVDAFQGREKDYI | LSCV---R 779
+A +++YM QN L++ Y+ +V +++ QGEHDII S
Shjct: 860 KNQAELI EYM DKQNNPLLNEWRDRVNAQGEYVGLFVKNI ENVQGDERDI | | FSLGYDRS 919
Query: 780 ANEQQAI GFLRDPRRLNVGLTRAKYG.VI LGNPRS- - - - - LARNTLWNHLLI HF- REKGC 833
N | RLNV +TRAK + + R+ L+ N+L + LL+ +

Shjct: 920 VNSYGPI SKQGGENRLNVAI TRAKQRI ELFKTNRASDYNGL SSNSLGSKLLVEYLLYCEA 979

Query: 834 LVEGTLDNLQLCTVQLVRPQPRKTERPMNAQFNVESEMGDFPKFQDFDAQSMYSFSGQ G 893

+ ++L Q P+ KE + F EE+ F Q + + G
Shjct: 980 MANNQGESLDFQATQKQAPK- AKYELELENQFFNELEL- - - - - - - | FGEQFTI KRNVNEG 1031
Query: 894 DFGNAFVDNTELSSY! NNEYWNFENFKSAFSQKONRNEI DDRNLYQEE 941

+ +FV YN + +F A +R E+ + +Y+E+
Sbhjct: 1032 AYSFSFV------ FYFNENPYLAVDFNPAL- - PHSRKEVSEN! | YREQ 1071
Score = 34.4 bits (77), Expect = 4.1
ldentities = 20/61 (32%, Positives = 35/61 (56%, Gaps = 2/61 (3%

Query: 406 FAQLNSSQSNAVSHVLQRPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAV 465
F+ L+ Q AV + +1+GPPGTGK+ T |+ +L+ ++K ++L + A+
Shjct: 290 FSHLDI FQQYAVKQAFDGDV- | | EGPPGTGKSETI VNI LVNLA- LNKKKVLFVSEKVTAL 347

Query: 466 D 466
D
Sbjct: 348 D 348



gi | 3329101 (AE001335) Exodeoxyribonucl ease V, Al pha [Chlanydia trachomati s]
Length = 496

Score = 42.2 bits (97), Expect = 0.019
Identities = 36/132 (27%, Positives = 60/132 (45%, Gaps = 13/132 (99

Query: 407 AQLNSSQSNAVSHVLQRPLSLI QGPPGTGKTVTSATI V- YHLSKI HKDRI LVCAPSNVAV 465
AQL+ QF + VL SL+ G PGTGKT + ++ L++l  ++V +P+ A
Shj ct: 135 AQLSEEQNQVLKTVLNSCFSLVCGGPGTGKTFLAVQM RLI LAQ PSAQ WASPTGKAS 194

Query: 466 DHLAAKLRDLGLKVVRLTAKSREDVESSVSNLALHNLVGRGAKGELKNLLKLKDEVGELS 525
HL + L G+ V SV + +H + +G L L DE ++
Sbhjct: 195 AHLHSVLTSQE ------------ VGDSVEWTI HKFLKDVRRGCSPVDLLLVDEGSWT 242

Query: 526 ASDTKRFVKLVR 537
+ +K +R
Shj ct: 243 I NLLHGLI KTI R 254

gh| AAD27694. 1| AF125214 4 (AF125214) Hel A [ Hel i cobacter pylori]
Length = 88

Score = 41.8 bits (96), Expect = 0.024
ldentities = 20/42 (47%, Positives = 30/42 (70%, Gaps = 1/42 (2%

Query: 565 KFRTVLI DESTQASEPECLI Pl VKGAKQVI LVGDHQQLGPVI 606
+F  +|DE+ +A+ PE LIP ++ K++L+GDH QL P |
Sbjct: 2  EFDVTI | DETGRATAPEI LI PALR- TKKLI LI GDHNQLPPSI 42

pir| | NCECXF exodeoxyri bonucl ease V (EC 3.1.11.5) 67K chain - Escherichia coli
>gi | 42691| enb| CAA28253| (X04582) exonucl ease V al pha
subunit (AA 1-608) [Escherichia coli]
Length = 608

Score = 40.6 bits (93), Expect = 0.054
Identities = 31/95 (32%, Positives = 48/95 (49%, Gaps = 6/95 (6%

Query: 413 QSNAVSHVLORPLSLI QGPPGTGKTVTSATI VYHLSKI - - - HKDRI LVCAPSNVAVDHLA 469
A+ L R+SHl GPGIGKT T A ++ L ++ + R + AP+ A L
Shj ct: 154 QKVAAAVALTRRI SVI SGGPGTGKTTTVAKLLAALI QVADGERCRI RLAAPTGKAAARLT 213

Query: 470 AKLRDLGLKVVRLTAKSREDVESSVSNLALHNLVG 504
L L++LT+++ S LHL+G
Sbj ct: 214 ESL- GKALRQLPLTDEQKKRI PEDAS- - TLHRLLG 245

sp| PO4993| EX5A ECOLI EXCODEOXYRI BONUCLEASE V 67 KD POLYPEPTI DE ( EXONUCLEASE V ALPHA
CHAIN) >gi| 882711 (U29581) exonucl ease V al pha-subunit
[ Escherichia coli] >gi|1789182 ( AE000365) DNA hel i case,
ATP- dependent dsDNA/ ssDNA exonucl ease V subunit, ssDNA
endonucl ease [Escherichia coli]
Length = 608

Score = 40.6 bits (93), Expect = 0.054
ldentities = 31/95 (32%, Positives = 48/95 (49%, Gaps = 6/95 (6%

Query: 413 QSNAVSHVLQRPLSLI QGPPGTGKTVTSATI VYHLSKI - - - HKDRI LVCAPSNVAVDHLA 469
A+ L R+SHl GPGIGKT T A ++ L ++ + R + AP+ A L
Shj ct: 154 QKVAAAVALTRRI SVI SGGPGTGKTTTVAKLLAALI QVADGERCRI RLAAPTGKAAARLT 213

Query: 470 AKLRDLGLKVVRLTAKSREDVESSVSNLALHNLVG 504
L L+ + LT + ++ + S LHL+G
Shjct: 214 ESL- GKALRQLPLTDEQKKRI PEDAS- - TLHRLLG 245

sp| P45158| EX5A HAEI N EXODEOXYRI BONUCLEASE V ALPHA CHAI N >gi | 1074067| pi r| | E64116
exodeoxyri bonucl ease V (recD) honol og - Haenophil us
influenzae (strain Rd KW20) >gi| 1574782 (U32811)
exodeoxyri bonucl ease V, al pha chain (recD) [Haenophilus
i nfl uenzae Rd]
Length = 640

Score = 40.6 bits (93), Expect = 0.054
Identities = 51/200 (25%, Positives = 81/200 (40%, Gaps = 12/200 (6%

Query: 371 DKKSI SGYLYYKI LGHQWWDI SFDVPLPK- EFS| PNFAQLNSSQSNAVSHVLQRPLSLI Q 429
Dt | Y+ + +++ StD KE P + Q AV+ ++ P SHl
Sbj ct: 134 DEYRI VQYI KNTLKKYRTLAFSYDEI HQKLEKYFPEKQEKTDWQKVAVATAI KSPFSI | T 193

Query: 430 GPPGIGKTVTSATI VYHLSKI H- - KDRI LVCAPSNVAVDHLAAKLRD- LGLKVVRLTAKS 486
G PGTXKT T ++ L ++ K | + AP+ A L +++ LG ++
Shj ct: 194 GGPGTGKTTTVTRLLLVLQELFDCKLHI KLVAPTGKAASRLEESI KNALGFMQEKMNVSH 253

Query: 487 REDVESSVSNLALHNLVGRGAKGEL- - - - - KNLLKLKD- EVGEL SASDTKRFVKLVR- - K 538
LH+L+G A + N L+L VES D KL+ K
Sbj ct: 254 SLFNAI PQKASTLHSLLGVNAFNDYTRYNSHNPLQLDVLVVDETSM DLPMVAKLI NALK 313

Query: 539 TEAElI LNKADVWCCTCVGAG 558



E ++ D V AG
Shj ct: 314 PETRLI LLGDQAQLASVEAG 333

sp| P47386| Y140 MYCGE HYPOTHETI CAL ATP- BI NDI NG PROTEI N MGL40 >gi | 1361625] pi r| | E64215
hypot hetical protein M40 - Mycoplasna genitalium
(SGC3) >gi | 3844733 (U39695) conserved hypot heti cal
protein [ Mycopl asma genitaliun
Length = 1113

Score = 38.7 bits (88), Expect = 0.21
Identities = 69/296 (23%, Positives = 117/296 (39%, Gaps = 57/296 (19%

Query: 569 VLI DESTQASEPECLI Pl VKGAKQVI LVGDHQQLGPVI LERKAADAGLKQ- - - - - - - - - - 618
V+I DE++Q E IPI+ A+ 1+ G +Q P + A+ + +
Shjct: 699 VI DEASQVFL- ERAI Pl LFRADKYI | AGDTKQLKPANFFQSRAEYDVDEEFEDGNI EAA 757

Query: 619 ----SLFERLI SLGHVPI RLEVQYRMNPY- LSEFPSNMFYEGSL - - QNGVTI EQRTVPNS 671
SL L + + L+ YR + L F+N Y+ L N +R
Sbj ct: 758 VHSSSLLHFLKNRSRI LTLLKFHYRSDSADLI AFTNNRI YDNELI FMNKANADQRV- - - - 813
Query: 672 KFPWPI RG PMVFWANYGREEI SANGTSFLNRI EAMNCERI | TKLFRDGVKPEQ GVI TP 731
+ 4+ o+ W N N EA + + + +L + +GVI
Shjct: 814 ---FI VHDVI DA WKNN- - - - - - - - - - - - RNLQEARDVWQRLEQLTTTNDYKKSLGVI G- 857
Query: 732 YEGQRAYI LQYM - QUWNGSL--------- DKDLYI KVEVASVDAFQGREKDYI | LSC--- 777
+ +A +++Y+ + N L D Y +V+++ QGEHDII S

Shj ct: 858 FNKNQADLI EYLI DKQNNPLLNEWRERQNDVGEYEGLFVKNI ENVQGDERDI | | FSLGYD 917

Query: 778 VRANEQQAI GFLRDPRRLNVGALTRAKYGLVI LGNPR- - - - - SLARNTLWNHLLI HF 828
N | RLNV +TRAK + + R L+ ++L + LL+ +
Shj ct: 918 RSVNSYGPI SKQGGENRLNVAI TRAKQRI ELFKTNRGEDYNGLSSSSLGSKLLVEY 973

Score

= 33.2 bits (74), Expect = 9.2
Identities =

21/ 61 (34%, Positives = 34/61 (55%, Gaps = 2/61 (3%

Query: 406 FAQLNSSQSNAVSHVLQRPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAV 465
F+ L+ Q AV L L ++GPPGTGK+ T I+ +L ++ ++L + A+
Sbj ct: 290 FSHLDI YQQYAVKQALLGDL- | | EGPPGTGKSETI VNI LVNL- VLNNKKVLFVSEKVTAL 347

Query: 466 D 466
D
Shjct: 348 D 348

sp| P16342| RRPB_CVVA5 RNA- DI RECTED RNA POLYMERASE ( ORF1B) >gi | 93916] pir|| S15760
RNA- di rect ed RNA pol ynerase (EC 2.7.7.48) - nurine
hepatitis virus (strain A59)
Length = 2733

Score = 38.3 bits (87), Expect = 0.28

Identities 33/ 132 (25%, Positives = 55/132 (41%, Gaps = 32/132 (24%
Query: 365 LKKFAI DKKSI SGYLYYK-------------- | LGHQWDI SFDVPLPKE- - - - - - - - - - 400
L ++ DK ++ +YY+ + HV +S +P+E

Sbj ct: 1134 LGEYVFDKSELTNGVYYRATTTYKLSVGDVFI LTSHAVSSLSAPTLVPQENYTSI RFASV 1193

Query: 401 FSI PNFAQLNSSQSNAVSHVLQRPLSLI QGPPGTGKT- VTSATI VYHLSKI HKDRI LVCA 459
+StP QN H+ +  +QGPPGTCK+ + VY+ + R+ A
Sbjct: 1194 YSVPETFQNNVPN- - - YQH GVKRYCTVQGPPGTGKSHLAI GLAVYYCTA- - - - RWYTA 1246

Query: 460 PSNVAVDHLAAK 471
S+ AWD L K
Shj ct: 1247 ASHAAVDALCEK 1258

gi | 2621557 (AE000832) DNA helicase related protein [ Methanobacterium
t her moaut ot r ophi cunj
Length = 1157

Score = 38.3 bits (87), Expect = 0.28
Identities = 62/285 (21%, Positives = 115/285 (39%, Gaps = 57/285 (20%

Query: 565 KFRTVLI DESTQASEPECLI PI VKGAKQVI LVGDHQQLGPVI LERKAADAGLKQSLFERL 624
+F V+ DE++Q +PE + A+ +++G@ Q@ P S F+++
Shj ct: 745 QFDVVI FDEASQV- KPEDALGAFLRARTAVWMGDTNQLPPT- - - - - - - - - - - - - SFFDQM 790

Query: 625 | SLGH - - - VPI RLEVQYRWNPYLSEFPSNMF- - - YEGSLONGVTI EQRTVPNSK- - - FP 674
IS \% +++ FP M Y ++ + + o+ +++ +P
Shjct: 791 | SAEEDSEDVATAADI ESI LHLCKRSFPVRMLRWHYRSRHESL | AVSNQEFYDNRLLVYP 850

Query: 675 WPIR----- G PMVFWANYGREEI SANGTSFLNRI EAMNCERI | TKLFRDGVKPEQ GVI 729
PR Gt ++ Y ++ G+ NH+EA I +F +GV
Sbj ct: 851 SPAREDEELGLHLV- - - - YLPDTVYERGRTSSNPL EAAAVVDAI EEHFMRYGSSRSLGVG 906

Query: 730 TPYEGQRAYI LQYMQ ----------- MNGSLDKDLYI KVEVASVDAFQGREKDYI | LSC 777
T Q IL+ ++ +N D+ +IK +++ QG E+D | +S
Shjct: 907 TFSVAQWNAI LEALEARLRENPELERI | NQETDEPFFI K- - - - NLETI QGDERDVI FI SV 962



Query: 778 VRANEQQAI GFLR-------- DPRRLNVGLTRAKYGLVI LGNPRS 814
+++ L RRLNV +TRA+ V+ N RS
Shj ct: 963 GYGFDERGRMSLNFGPLNQEGGERRLNVLI TRAREKCVWFTNFRS 1007

its (82), Expect = 1.1

Score = 36.4 b
= 30/ 119 (25%, Positives = 55/119 (46%, Gaps = 6/119 (5%

ldentities

Query: 410 NSSQSNAVSHVLQRPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHLA 469
+SSQ + V +++GPPGIGK+ T ++ L K +L + A++ +
Shjct: 96 DSSQ AVI EDVKAGKNLVVEGPPGTGKSQTI VNLI AELMASGK- TVLFVSEKMAALEVWK 154

Query: 470 AKLRDLGLKVVRLTAKSREDVESSVSNLALHNLVGR- - - - - GAKGELKNLLKLKDEVGE 523

++L +G L S+ + VN L+ A+ E + + +L+DE+ E
Shj ct: 155 SRLDSI GLGRFCLELHSHKARKKDVLNEL EATLMEAEADRPEAEREFRRVERLRDELNE 213

gi | 2641128 (AF029248) RNA-directed RNA pol ymerase [Mirine hepatitis virus]
Length = 2733

Score = 38.3 bits (87), Expect = 0.28

ldentities 33/ 132 (25%, Positives = 55/132 (41%, Gaps = 32/132 (24%
Query: 365 LKKFAI DKKSI SGYLYYK-------------- | LGHQWWDI SFDVPLPKE- - - - - - - - - - 400
L ++ DK ++ +YY+ + HV +S +P+E

Shj ct: 1134 LGEYVFDKSELTNGVYYRATTTYKLSVGDVFI LTSHAVSSLSAPTLVPQENYTSI RFASV 1193

Query: 401 FSI PNFAQLNSSQSNAVSHVLQRPLSLI QGPPGTGKT- VTSATI VYHLSKI HKDRI LVCA 459
+StP QN He +  +QGPPGTGK+ + VY+ + R+ A
Sbjct: 1194 YSVPETFQNNVPN- - - YQH GVKRYCTVQGPPGTGKSHLAI GLAVYYCTA- - - - RWVYTA 1246

Query: 460 PSNVAVDHLAAK 471
S+ AWDL K
Shj ct: 1247 ASHAAVDALCEK 1258

enb| CAA36202| (X51939) open reading frane 1b (AA 1-2733) [nurine hepatitis virus]
Length = 2733

Score = 38.3 bits (87), Expect = 0.28

ldentities = 33/132 (25%, Positives = 55/132 (41%, Gaps = 32/132 (24%

Query: 365 LKKFAI DKKSI SGYLYYK-------------- | LGHQWWDI SFDVPLPKE- - - - - - - - - - 400
L ++ DK ++ +YY+ + HV +S +P+E

Shj ct: 1134 LGEYVFDKSELTNGVYYRATTTYKLSVGDVFI LTSHAVSSLSAPTLVPQENYTSI RFASV 1193

Query: 401 FS| PNFAQLNSSQSNAVSHVLQRPLSLI QGPPGTGKT- VTSATI VYHLSKI HKDRI LVCA 459
+StP QN H+ +  +QGPPGTCK+ + VY+ + R+ A
Sbjct: 1194 YSVPETFQNNVPN- - - YQH GVKRYCTVQGPPGTGKSHLAI GLAVYYCTA- - - - RWYTA 1246

Query: 460 PSNVAVDHLAAK 471

S+ AWD L K
Sbj ct: 1247 ASHAAVDALCEK 1258

pir| ] S52928 XSUGL protein - African clawed frog
Length = 283

Score = 37.5 bits (85), Expect = 0.47
Identities = 36/141 (25%, Positives = 59/141 (41%, Gaps = 20/ 141 (14%

Query: 370 | DKKSI SGYLYYKI LGHQVVDI SFDVPLPKEFSI PNFAQLNSSQSNAVSHVLQRPLSLI Q 429

+K  SY L Q-+l +LP+ +F L +Q V L+

Sbj ct: 135 VEKVPDSTYEM GGLDKQ KEI KEVI ELPVKHP- EHFEALG AQPKGV- - - - - - - - - LLY 184

Query: 430 GPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHLAAKLRDLGLKVVR- LTAKSRE 488
GPPGTGKT+ + + +H C V& L K G++RL +RE

Sbj ct: 185 GPPGTGKTLLARAVAHHTD--------- CTFI RVSGSELVQKFI GEGARWRELFVMARE 235

Query: 489 DVESSVSNLALHNLVGRGAKG 509
S + + ++ RGHG
Sbj ct: 236 HAPSI | FMDEI DSI GSRGSRG 256

sp| P39369| YJHR ECOLI HYPOTHETI CAL 38.0 KD PROTEIN I N FECI - FI MB | NTERGENI C REG ON ( O338)
>gi | 1361172| pir| | S56533 hypot hetical protein 0338 -
Escherichia coli >gi| 537149 (U14003) ORF_0338
[Escherichia coli] >gi| 1790762 (AE000501) putative
franmeshift suppressor [Escherichia coli]
Length = 338

Score = 37.1 bits (84), Expect = 0.62
Identities = 24/89 (26%, Positives = 47/89 (51%, Gaps = 6/89 (6%

Query: 726 | GVI TPYEGQRAYI - - - LQYMQWNGSL DKDL Yl KVEVASVDAFQGREKDY! | LSCVRANE 782
+GV+TP+ Q | L+ +++NG ++ L +V+ + QGE+ ++ SV +
Shjct: 50 VGWTPFSAQVNAI KMSLRKLEI NGKDEQGL- - - LTVGTVHSLQGAERAI VLFSPVYSKH 106



Query: 783 Q;AI GFLRDPRRLNVGLTRAKYGLVI LGN 811
+ LNV ++RAK  ++ Gt
Shj ct: 107 EDGRFLDSNSTI LNVAVSRAKDSFLVFGD 135

gi | 3790757 (AF099922) sinmilar to the AAA fam |y of ATPases; nost sinilar to
26S protease regul atory subunit 8 [Caenorhabditis
el egans]
Length = 443

Score = 37.1 bits (84), Expect = 0.62
Identities = 39/159 (24%, Positives = 69/159 (42%, Gaps = 27/159 (16%

Query: 427 LI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHL AAKLRDLGLKVVR- LTAK 485

L+ GPPGIGKT+ + + +H C V+ L K G ++VR L
Shjct: 224 LLYGPPGIGKTLLARAVAHHTE--------- CTFI RVSGSELVQKFI GEGARWRELFVM 274
Query: 486 SREDVES----- SVSNLALHNLVG- RGAKGEL - KNLLKLKDEVGEL SASDTKRFVKLVRK 538
+RE S + ++ + G RG E+ + +L+L + +L + + +K++

Sbj ct: 275 AREHAPSI | FVMDEI DSI GSSRVEGSRGGDSEVQRTMLEL - - - LNQLDGFEATKNI KVI MA 331

Query: 539 TEAElI LNKADVWCCTCVGAGDKRLDTKFRTVLI DESTQA 577
T N+ D++ + G R+D K DE +A
Shjct: 332 T----- NRI DI LDSALLRPG- - RI DRKI EFPAPDEKARA 363

gh| AAD18890| (AE001657) Exodeoxyri bonucl ease V, Al pha [Chl anydi a pneunoni ae]
Length = 493

Score = 37.1 bits (84), Expect = 0.62
ldentities = 20/61 (32%, Positives = 33/61 (53%, Gaps = 1/61 (1%

Query: 409 LNSSQSNAVSHVLQRPLSLI QGPPGTGKTVTSATI VYHLSKI H- KDRI LVCAPSNVAVDH 467
L+ O+ ++Q S+ GPGIKT +A++ LK KR + +P+ A H
Shj ct: 133 LSEEQNFI FNKI TQGCFSI VSGGPGTGKTFLAAQLI LSLVKQQPKLRI Al VSPTGKATSH 192

Query: 468 L 468
+

Sbjct: 193 | 193

sp| P29982| RRPB_CVMJH RNA- DI RECTED RNA POLYMERASE (ORF1B) >gi | 74827| pir| | VFI HIH
RNA- di rected RNA pol ynerase (EC 2.7.7.48) 1b - nurine
hepatitis virus (strain JHVM >gi| 331853 (Ms5148) open
reading frane 1b [Mirine hepatitis virus]
Length = 2731

Score = 36.7 bits (83), Expect = 0.81

Identities 33/ 131 (25%, Positives = 52/131 (39%, Gaps = 30/131 (22%
Query: 365 LKKFAI DKKSI SGYLYYK-------------- | LGHQVWWDI SFDVPLPKE- - - - - - - - - - 400
L ++ DK ++ +YY+ + HV +S +P+E

Shjct: 1134 LGEYVFDKSELTNGVYYRATTTYKLSVGDVFI LTSHAVSSLSAPTLVPQENYTSVRFASA 1193

Query: 401 FSI PNFAQLNSSQSNAVSHVLQRPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAP 460
+StP QN H+ +  +QGPPGTGK S + H Re+ A
Sbjct: 1194 YSVPETFQNNVPN-- - YQHI Gl KRYCTVQGPPGTGK- - - SHLAI GHAVYYCTARWYTAA 1247

Query: 461 SNVAVDHLAAK 471
S+ AWD L K
Sbj ct: 1248 SHAAVDALCEK 1258

sp| P46470| PRS8 XENLA 26S PROTEASE REGULATORY SUBUNIT 8 (SUGL HOMOLOG) ( XSUGL)
>gi | 1877414| enb| CAA57512| (X81986) XSUGL [ Xenopus
| aevi s]
Length = 461

Score = 36.7 bits (83), Expect = 0.81
Identities = 45/200 (22%, Positives = 83/200 (41%, Gaps = 30/200 (15%

Query: 370 | DKKSI SGYLYYKI LGHQVVDI SFDVPLPKEFSI PNFAQ_NSS@NAVSH\/LQ?PLSLI Q 429

++K SY L Q+ + + LP + +F L +Q V
Shj ct: 135 VEKVPDSTYEM GGLDKQ KEI KEVI ELPVKHP- EHFEALG AQPKGV- - - - - - - - - LLY 184
Query: 430 GPPGIGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHLAAKLRDLGLKVVR- LTAKSRE 488
GPPGTCKT+ + + +H C V+ L K G ++VR L +RE
Shj ct: 185 GPPGTGKTLLARAVAHHTD--------- CTFI RVSGSELVQKFI GEGARWRELFVMVARE 235
Query: 489 DVESSVSNLALHNLVGR- - - GAKGELKNLLKLKDEVGEL SASDTKRFVKLVRKTEAEI LN 545
S + + ++ R G+ G+ + + + + 4L + + +K++ T N
Shj ct: 236 HAPSI | FIVDEI DSI GSRLEGGSGGDSEVQRTM_ELLNQLDGFEATKNI KVI MVAT- - - - - N 290

Query: 546 KADWWCCTCVGAGDKRLDTK 565
+ D+ + G R+tD K
Sbhjct: 291 RIDILDSALLRPG - RI DRK 308

enb| CAB14689| (Z99117) simlar to conjugation transfer protein [Bacillus



subtilis] >gi|2635211| enb| CAB14706| (Z99118) sinmilar to
conjugation transfer protein [Bacillus subtilis]
Length = 798

Score = 36.4 bits (82), Expect = 1.1
ldentities = 31/107 (28%, Positives = 46/107 (42%, Gaps = 16/107 (14%

Query: 408 QLNSSQSNAVSHVLQRPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDH 467
Q SQ A+ L P+ L+ G PGIGKT IV ++H V++D
Sbj ct: 345 QYAPSQKEAI QKALSSPM._LLTGGPGTGKTTVI RG VELYGELH - -« < - - - - - GVSLDP 394

Query: 468 LAAKLRDLG.KVVRLT- - - - AKSREDVESSVSNLALHNLVG- RGAKG 509
A K +D +V A R + + + +H L+G GA+G
Shj ct: 395 SAYK- KDEAFPI VLAAPTGRAAKRVSESTCGLPAVTI HRLLGANGAEG 440

dbj | BAA76763. 1| (AB023136) KI AA0919 protein [Honp sapi ens]
Length = 710

Score = 36.4 bits (82), Expect = 1.1
ldentities = 34/140 (24%, Positives = 63/140 (44%, Gaps = 18/ 140 (12%

Query: 453 DRI LVCAPSNVAVDHLAAKLRD- LGLKVVRLTAKSREDVESSVSNLALHNLVGRGAKGEL 511
D++++C P V + +KLRD + K K+ E +E + H R K +
Sbjct: 170 DKLM.CLP- - - - VLEMYSKLRDQVKTKRHYPALKTLEHLEHTYLPQVSHY- - - RFCKVIW 222

Query: 512 KNLLKLKDEVGELSASDTKRFVKLVRK- - -------- TEAEI LNKADVWCCTCVGAGDKR 561
N+ KL++E+ ++S SD K F++ +RK +A+ D + G KR
Shj ct: 223 DN PKLREEI KDVSMSDLKDFLESI RKHSDKI GETAMKQAQQQORNLDNI VLQQPRI GSKR 282

Query: 562 LDTKFRTVLI DESTQASEPE 581
K ++ D +++ P+
Shj ct: 283 KSKKDAYI | FDTEI ESTSPK 302

enb| CABO7118| (Z92772) recD [ Mycobacteri um tubercul osi s]
Length = 575

Score = 36.0 bits (81), Expect = 1.4
ldentities = 41/160 (25%, Positives = 69/160 (42%, Gaps = 19/160 (11%

Query: 413 QSNAVSHVLQRPLSLI QGPPGTGKTVTSATI V- - - - - - YHLSKI HKDRI LVCAPSNVAVD 466
A L + ++++ G PGTGKT T A ++ L+ + R + AP+ A
Shjct: 153 QRRAAEI ALSQGVTVLTGGPGTGKTTTVARLLALVAEQAELAGEPRPRI ALAAPTGKAAA 212

Query: 467 HLAAKLRDLGLKVVRLTAKSREDVESSVSNLALHNLVG- - - - - - - - RGAKGELKNLLKLK 518
LA +R ++ +L A R + + + LH L+G + + L+ + +
Shj ct: 213 RLAEAVR- - - REMAKLDATDRARL - GDLHAVTLHRL L GAKPGARFRQDRONRLPHNVI W 268

Query: 519 DEVGELSASDTKRFVKLVRKTEAEI L- NKADVVCCTCVGA 557
DE +S + R + WR IL  AD + GA
Shj ct: 269 DETSWSLTLMARLAEAVRPGARLI LVGDADQLASVEAGA 308

sp| G50581| RECG STAAU ATP- DEPENDENT DNA HELI CASE RECG >gi | 2826896| dbj | BAA24572]
(AB000439) RecG [ St aphyl ococcus aureus]
Length = 686

Score = 36.0 bits (81), Expect = 1.4
ldentities = 33/133 (24%, Positives = 60/133 (44%, Gaps = 12/133 (9%

Query: 387 QVVDI SFDVPLPKEFSI PNFAQLNSSQSNAVSHV- - - LORPLS- - - LI QGPPGTCKTVTS 440
+ ++l +D+ K F +L +Q ++V+ + L+ P+ L+QG GHCKTV +
Shj ct: 243 EAI El DYDI DQVKSFI DRLPFELTEAQKSSVNEI FRDLKAPI RVHRLL QGDVGSGKTWWA 302

Query: 441 ATI VYHLSKI HKDRI LVCAPSNVAVDHLAAKLRDLG- - LKVWRLT- - - - AKSREDVESSV 494
A +Y L L+ +A H + + G +V LT K R+ + +
Sbj ct: 303 Al CMYALKTAGYQSALMWPTEI LAEQHAESL MAL FGDSMNVAL L TGSVKGKKRKI LLEQL 362

Query: 495 SNLALHNLVGRGA 507
N + L+G A
Shj ct: 363 ENGTI DCLI GTHA 375

gh| AAD41422. 1| ACO07727_11 (AC007727) Simlar to gb| MB7339 replication factor C, 37-kDa
subunit from Hono sapiens and is a nmenber of PF| 00004
ATPases associated with various cellular activities.
[ Arabi dopsi s thaliana]
Length = 319

Score = 35.6 bits (80), Expect = 1.8
ldentities = 20/60 (33%, Positives = 33/60 (54%, Gaps = 3/60 (5%

Query: 424 PLSLI QGPPGTCKTVTSATI VYHL- - SKI HKDRI L- VCAPSNVAVDHLAAKLRDLGLKWV 480

P L GPPGICKT T+ | + L +++K RtL + A + ++ + K++D \%
Shjct: 43 PHWLFYGPPGTGKTTTALAI AHQLFGPEL YKSRVLELNASDDRG NVVRTKI KDFAAVAV 102

sp| P29569| YPVL_ NETTF HYPOTHETI CAL 40.7 KD PROTEIN (ORF1) >gi| 282612 pir| | S26448



hypot hetical protein 1 - Methanobacterium

t her nof ormi ci cum pl asm d pFV1 >gi | 44645| enb| CAA48437|
(X68366) orfl [ Met hanobacterium t her nbaut ot r ophi cuni
Length = 364

Score = 35.2 bits (79), Expect = 2.4
ldentities = 28/96 (29%, Positives = 42/96 (43%, Gaps = 10/96 (10%

Query: 403 | PNFAQLNSSQSNAVSHVL- - - - - - - QRPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI 455
+P+ Q + A+S L P LI GPPGFCKTVT+ ++ L K D +
Shjct: 20 VPDTLQDRKEEVGAI SQYLGYI LDGATPPHLLI VGPPGSGKTVTTKYVI NELEKHTSDAV 79

Query: 456 ---LVCAPSNVAVDHLAAKLRDLGLKVVRLTAKSRE 488
+V + \% A+ A + + KRE
Shjct: 80 | EYI VADGTAYQVATSI ARAPRRGLGFLNI VEKI RE 115

sp| P29570] YPZ1_NETTF HYPOTHETI CAL 40.6 KD PROTEIN (ORF1') >gi|282613| pir|| S26458
hypot hetical protein 1' - Methanobacterium
t her nof orm ci cum pl asm d pFZ1 >gi | 44656| enb| CAA48438|
(X68367) ORF1 [ Met hanobact eri um t her npaut ot r ophi cuni
Length = 364

Score = 35.2 bits (79), Expect = 2.4
Identities = 28/96 (29%, Positives = 42/96 (43%, Gaps = 10/96 (10%

Query: 403 | PNFAQLNSSQSNAVSHVL- - - - - - - QRPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI 455
+P+ Q + A+S L P LI GPPGFCKTVT+ ++ L K D+
Sbhjct: 20 VPDTLQDRKEEVGAI SQYLGYI LDGATPPHLLI VGPPGSGKTVTTKYVI NELEKHTSDAV 79

Query: 456 ---LVCAPSNVAVDHLAAKLRDLGLKVVRLTAKSRE 488
+V + \% A+ G ++ KRE
Shjct: 80 | EYI VADGTAYQVATSI ARAPRRGLGFLNI VEKI RE 115

sp| @04913| NGFI _XENLA NERVE GROWH FACTOR | NDUCED PROTEI N | - B HOMOLOG
>gi | 479404 pi r| | S33763 hornone receptor NGFI-B honol og -
African clawed frog >gi|64917| enb| CAA50031| (X70700)
NGFl - B [ Xenopus | aevi s]
Length = 577

Score = 35.2 bits (79), Expect = 2.4
ldentities = 18/54 (33%, Positives = 31/54 (57%, Gaps = 5/54 (9%

Query: 37 VDNQLFEEAQVTETGFRSPSASDNSCAYCG DSAKG- - - - VI KCNSCKKWFCNT 86
+D+ + ++ ++ + RSPSt+++ CA CG D+A C V C CK+F T
Shj ct: 221 LDSSVLLDSPLSPSKTRSPSSNEGRCAVCG- DNASCQHYGVRTCEGCKGFFKRT 273

sp| P47210| PRS8_HUVAN 26S PROTEASE REGULATORY SUBUNI T 8 ( PROTEASOME SUBUNI T P45) (THYRO D
HORMONE RECEPTOR | NTERACTI NG PROTEIN 1) (TRI P1)
>gi | 2136007| pir| | 1 53510 proteasone subunit p45 - human
>gi | 976227| dbj | BAAO7919| (D44467) 26S proteasone subunit
p45 [Homo sapi ens] >gi| 1096205| prf| | 2111282A 26S
prot easone [ Homp sapi ens]
Length = 406

Score = 35.2 bits (79), Expect = 2.4
ldentities = 34/ 145 (23%, Positives = 63/145 (43%, Gaps = 23/145 (15%

Query: 427 LI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHLAAKLRDLGLKVVR- LTAK 485

L+ GPPGTGKT+ + + +H C V+ L K G ++VR L
Shjct: 187 LLYGPPGIGKTLLARAVAHHTD--------- CTFI RVSGSELVQKFI GEGARWRELFVM 237
Query: 486 SREDVES----- SVSNLALHNL VGRGAKGEL KNL LKL KDEVGEL SASDTKRFVKLVRKTE 540
+RE S + 4+ L GGGt + + + + +L + o+ +K++ T

Shj ct: 238 AREHAPSI | FVMDEI DSI GSSRLEG GSGGDSEVQRTM.ELLNQLDGFEATKNI KVI MAT- 295

Query: 541 AEI LNKADVWCCTCVGAGDKRLDTK 565
N+ D+ + G R+tD K
Sbjct: 296 ----NRI DI LDSALLRPG - RI DRK 314

sp| P52915| PRS8_MOUSE 26S PROTEASE REGULATORY SUBUNI T 8 (MSUGL PROTEIN) ( TAT- BI NDI NG
PROTEI N HOMOLOG 10) ( TBP10) ( P45/ SUG)
>gi | 2137798| pi r| | S61923 SUGL protein - nouse
>gi | 1165125| enb| CAA90961. 1| (Z54219) nBUGL protein [ Ms
nuscul us] >gi | 1262433| enb| CAA61863| (X89718) 26S
protease subunit [Sus scrofa] >gi|1395177| dbj | BAA11938|
(D83521) proteasomal ATPase (rat SUGL) [Rattus
norvegi cus] >gi | 2564003| dbj | BAA22933| ( AB000491)
prot easone p45/ SUG [ Rattus norvegi cus] >gi| 3193258
(AF069053) proteasone subunit SUGL [ Bos taurus]
Length = 406

Score = 35.2 bits (79), Expect = 2.4
ldentities = 34/ 145 (23%, Positives = 63/145 (43%, Gaps = 23/145 (15%

Query: 427 LI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHLAAKLRDLGLKVVR- LTAK 485



L+ GPPGTGKT+ + + +H c V+ L K G ++VR L

Shjct: 187 LLYGPPGIGKTLLARAVAHHTD--------- CTFI RVSGSELVQKFI GEGARWRELFVM 237
Query: 486 SREDVES----- SVSNLAL HNL VGRGAKGEL KNL LKL KDEVGEL SASDTKRFVKLVRKTE 540
+RE S + ++ L GG G+ + + + + +L + + +K++ T

Sbj ct: 238 AREHAPSI | FVMDEI DSI GSSRLEG GSGGDSEVQRTMLELLNQLDGFEATKNI KVI VAT- 295
Query: 541 AEI LNKADVVCCTCVGAGDKRLDTK 565

N+ D++ + G R+tD K
Shjct: 296 ----NRI DI LDSALLRPG - RI DRK 314

enb| CAA61864| (X89719) put. 26S protease subunit [Sus scrofa]
Length = 398

Score = 35.2 bits (79), Expect = 2.4
ldentities = 34/ 145 (23%, Positives = 63/145 (43%, Gaps = 23/145 (15%

Query: 427 LI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHL AAKLRDLGLKVVR- LTAK 485

L+ GPPGTKT+ + + +H C V+ L K G ++VR L
Shjct: 179 LLYGPPGTGKTLLARAVAHHTD--------- CTFI RVSGSELVQKFI GEGARWRELFVM 229
Query: 486 SREDVES----- SVSNLALHNLVGRGAKGEL KNLLKLKDEVGEL SASDTKRFVKLVRKTE 540
+RE S + ++ L GG G+ + + + + +L + + +K++ T

Sbj ct: 230 AREHAPSI | FMDEI DSI GSSRLEG- GSGGDSEVQRTMLELLNQLDGFEATKNI KVI VAT- 287
Query: 541 AEI LNKADVWCCTCVGAGDKRLDTK 565

N+ D+ + G R+tD K
Sbhjct: 288 ----NRI DI LDSALLRPG - RI DRK 306

dbj | BAA22935| ( AB000493) proteasonme p45/ SUG [ Rattus norvegi cus]
Length = 374

Score = 35.2 bits (79), Expect = 2.4
Identities = 34/145 (23%, Positives = 63/145 (43%, Gaps = 23/145 (15%

Query: 427 LI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHLAAKLRDLGLKVVR- LTAK 485

L+ GPPGTCKT+ + + +H Cc v+ L K G ++VR L
Sbjct: 155 LLYGPPGIGKTLLARAVAHHTD- - ------- CTFI RVSGSELVQKFI GEGARMWRELFVM 205
Query: 486 SREDVES----- SVSNLALHNLVGRGAKGEL KNL L KL KDEVGEL SASDTKRFVKLVRKTE 540
+RE S + ++ L GG Gt + + + + +L + + +K++ T

Shj ct: 206 AREHAPSI | FMDEI DSI GSSRLEG GSGGDSEVQRTM_ELLNQLDGFEATKNI KVI MAT- 263
Query: 541 AEI LNKADVWCCTCVGAGDKRLDTK 565

N+ D++ + G R+tDK
Shjct: 264 ----NRI DI LDSALLRPG - RI DRK 282

gl | 2661071 (AF035309) sinmilar to 26S proteasone subunit p45 [Honp sapi ens]
Length = 280

Score = 35.2 bits (79), Expect = 2.4
ldentities = 34/145 (23%, Positives = 63/145 (43%, Gaps = 23/145 (15%

Query: 427 LI QGPPGIGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHL AAKLRDLGLKVVR- LTAK 485

L+ GPPGTGKT+ + + +H o] v+ L K G ++VR L
Shjct: 61 LLYGPPGTGKTLLARAVAHHTD--------- CTFI RVSGSELVQKFI GEGARWRELFVM 111
Query: 486 SREDVES----- SVSNLAL HNL VGRGAKGEL KNL L KL KDEVGEL SASDTKRFVKLVRKTE 540
+RE S + ++ L GG+ G+ + + + + +L + + +K++ T

Shj ct: 112 AREHAPSI | FMDEI DSI GSSRLEG GSGGDSEVQRTMLELLNQLDGFEATKNI KVI VAT- 169

Query: 541 AElI LNKADVWCCTCVGAGDKRLDTK 565
N+ D++ + G R+tD K
Shjct: 170 ----NRI DI LDSALLRPG - RI DRK 188

pir||S47220 protein kinase C - yeast (Candida al bicans)
Length = 1097

Score = 34.8 bits (78), Expect = 3.1
ldentities = 16/52 (30%, Positives = 31/52 (58%, Gaps = 1/52 (1%

Query: 918 NFKSAFSQKQNRNEI DDRNL YQEEASHL NSNFAREL QREEQKHEL SK- DFSN 968
+F++ + Q+tQ+++ D + E+ H NSN R+++ EE K E D++N
Shj ct: 644 SFETGYGQQQHQHHRDVPQ VWEDHQHYNSNDNRDVEMEESKDEFDNFDYNN 695

gi | 393034 (U01065) nonstructural polyprotein [Wstern equine
encephal onyelitis virus]
Length = 1490

Score = 34.8 bits (78), Expect = 3.1
ldentities = 32/121 (26%, Positives = 52/121 (42%, Gaps = 8/121 (6%

Query: 485 KSREDVESSVSNLALHNLVGRGAKGELKNLLKLKDEVGELSASDTKRFVKLVRKTEAEI L 544
K+R V +++ + GG G+K+ + KDV + ++ VR+ +



Shj ct:
Query:
Shj ct :
Query:
Shj ct:

267

545

322

603

381

KTRPAAPHKVPTI GVYGVPGSGKSG | KSAVTKKDLVVSAKKENCAEI | RDVRR- - - - - M 321

NKADVVCCTCVGAGDKRLDTKFRTVLI DE- - STQASEPECLI Pl VKGAKQVI LVGDHQQL 602
+ DV T + T+ IDE + A LI 1VK K+V+L GD +Q
RRVDVAARTVDSVLLNGVKHPVNTL Yl DEAFACHAGTLLALI Al VK- PKKVWLCGDPKQC 380

G 603
G
G 381

enb| CAA52868| (X74892) NSP1, NSP2, NSP3 [Western equi ne encephal onyelitis virus]

Length = 1417

Score = 34.8 bits (78), Expect = 3.1
ldentities = 32/121 (26%, Positives = 52/121 (42%, Gaps = 8/121 (6%

Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:

sp| P43057| KPCL_CANAL PROTEIN KINASE G- LIKE 1 (PKC 1) >gi | 832908| enb| CAA57048|

485

267

545

322

603

381

KSREDVESSVSNLAL HNL VGRGAKGEL KNL LKL KDEVGEL SASDTKRFVKLVRKTEAEI L 544
K+R V +++ + GG G+K+ + KDV + ++ VR+ +
KTRPAAPHKVPTI GVYGVPGSGKSA | KSAVTKKDLVVSAKKENCAEI | RDVRR- - - - - M 321

NKADVVCCTCVGAGDKRLDTKFRTVLI DE- - STQASEPECLI Pl VKGAKQVI LVGDHQQL 602
+ DV T + T+ IDE + A LI 1VK K+V+L GD +Q
RRVDVAARTVDSVLLNGVKHPVNTLYI DEAFACHAGTLLALI Al VK- PKKVWLCGDPKQC 380

G 603
G
G 381

protein kinase C [Candi da al bi cans]
Length = 1097

Score = 34.8 bits (78), Expect = 3.1

Identities

= 16/52 (309, Positives = 31/52 (58%, Gaps = 1/52 (1%

Query: 918 NFKSAFSQKONRNEI DDRNL YQEEASHL NSNFAREL QREEQKHEL SK- DFSN 968

Shj ct:

644

+F++ + QtQt++ D + E+ HNSN R+++ EE KE DN
SFETGYGQQRQHQHHRDVPQ VWEDHQHYNSNDNRDVEMEESKDEFDNFDYNN 695

(X81142)

pir| | S57222 NSP1- NSP2- NSP3 pol ypepti de - western equi ne encephal onyelitis virus

(fragment)
Length = 1416

Score = 34.8 bits (78), Expect = 3.1

ldentities

Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:

485

266

545

321

603

380

= 32/121 (26%, Positives = 52/121 (42%, Gaps = 8/121 (6%

KSREDVESSVSNLAL HNL VGRGAKGEL KNL LKL KDEVGEL SASDTKRFVKLVRKTEAEI L 544
K+R V +++ + GG G+K+ + KDV + ++ VR+ +
KTRPAAPHKVPTI GVYGVPGSGKSG | KSAVTKKDLVVSAKKENCAEI | RDVRR- - - - - M 320

NKADVVCCTCVGAGDKRLDTKFRTVLI DE- - STQASEPECLI Pl VKGAKQVI LVGDHQQL 602
+ DV T + T+ IDE + A LI VK K+V+L GD +Q
RRVDVAARTVDSVLLNGVKHPVNTL Yl DEAFACHAGTLLALI Al VK- PKKVWLCGDPKQC 379

G 603
G
G 380

sp| P37609] LCN2_LACLA LACTICI N 481/ LACTOCOCCI N Bl OSYNTHESI S PROTEI N LCNDR2 >gi | 2581778

(W91581) LctM [Lactococcus |lactis subsp. lactis]
Length = 922

Score = 34.8 bits (78), Expect = 3.1

ldentities

Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:

621

245

677

297

737

340

= 43/174 (24%, Positives = 73/174 (41%, Gaps = 32/ 174 (18%

FERLI SLGHVP- - | RLEVQYRWNPYLSEFP- - SNMFYEGSLQNGVTI EQRTVPNSKFPWP 676
FE+ISG P | LE + M ++ ++ S G+ +V S P
FENVI SQGENPCI | DLETMFNVPMFVKDYKNESRNI | NGKI MDSWV- - - - - - - - STGW.P 296

I RG PMVFWANYGREEI SANGTSFLNRI EAMNCERI | TKLFRDGVKPEQ GVI TPYEGQR 736
+ G +F G+ G +F ER+I FRD +K ++I V R
VLG DSLF- - - - GGDPSA LGGTFSKE- - - - - - ERVI | NPFRDDI KFQKI W- - - - - - - R 339

AYl LQYMAWNGSLDKDL Y KVEVASVDAFQGREKDY! | LSCVRANEQQAI GFLR 790
+ ++ + ++ Y K+ D +GEK Y I +  N+++ +GFL+
SVFKDHI PFFNNNNEKRYCKPKDYVNDI | KGFEKTYKI - - - | VKNKEKI LGFLK 390

gi | 2688234 (AE001140) DNA helicase (uvrD) [Borrelia burgdorferi]

Length = 699

Score = 34.8 bits (78), Expect = 3.1
ldentities = 25/73 (34%, Positives = 39/73 (53%, Gaps = 4/73 (5%

Query: 406 FAQLNSSQSNAVSHVLOQRPLSLI QGPPGTGKT- VTSATI VYHLS- - KI HKDRI LVCAPSN 462



F+ L\+SQ V + P+ ++ G PGIGKT V. A IVY + I+ 1IL +N
Shjct: 9 FSSLNTSQEKI VFSKSKNPMLVLAG- PGSCKTRVI | AKI VYLI KYMNI DPNEI LALTFTN 67

Query: 463 VAVDHLAAKLRDL 475
A+ + ++ DL
Sbhjct: 68 KAANEMNDRI NDL 80

ref | NP_002796. 1| PPSMC5| prot easone (prosone, macropain) 26S subunit, ATPase,
>gi | 2136322| pir| | S60343 Tri pl protein - human >gi| 695370
(L38810) thyroid receptor interactor [Honp sapiens]
>gi | 1094810| prf||2106382A thyroi d hornone
receptor-interacting protein [Hono sapiens]
Length = 406
Score = 34.4 bits (77), Expect = 4.1
ldentities = 34/ 145 (23%, Positives = 63/145 (43%, Gaps = 23/145 (15%
Query: 427 LI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHLAAKLRDLGLKVVR- LTAK 485
L+ GPPGICKT+ + + +H C V+ L K G ++VR L
Shjct: 187 LLYGPPGIGKTLLARAVAHHTD--------- CTFI RVSGSELVQKFI GEGARWRELFVM 237
Query: 486 SREDVES----- SVSNLAL HNL VGRGAKGEL KNL LKL KDEVGEL SASDTKRFVKLVRKTE 540
+RE S + ++ LGG G + ++ + + +L + + +K++ T
Shj ct: 238 AREHAPSI | FVDEI DSI GSSRLEG GSGGSSEVQRQVLELLNQLDGFEATKNI KVI MAT- 295
Query: 541 AEI LNKADVWCCTCVGAGDKRLDTK 565
N+ D++ + G R+tD K
Shjct: 296 ----NRI DMLDSALLRPG - RI DRK 314
pir||S51042 tat-binding protein honmolog - Plasnodi um fal ci parum
Length = 435
Score = 34.0 bits (76), Expect = 5.4
ldentities = 42/185 (22%, Positives = 76/185 (40%, Gaps = 28/ 185 (15%
Query: 370 | DKKSI SGYLYYKI LGHQVVDI SFDVPLPKEFSI PNFAQLNSSQSNAVSHVLQRPLSLI Q 429
++K  SY L QU ++ + LP + F L SQ V L+
Shjct: 170 VEKVPDSTYEMVGGLDQQVKEVKEVI ELPVKHP- El FESLG SQPKGV- - - - - - - - - LLY 219
Query: 430 GPPGIGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHLAAKLRDLGLKVVR- LTAKSRE 488
GPPGTCKT+ + + +H C V+ L K G ++VR L +RE
Shjct: 220 GPPGTGKTLLARAVAHHTD--------- CTFI RVSGSELVQKYl GEGSRWRELFVMARE 270
Query: 489 DVES----- SVSNLAL HNL VGRGAKGEL KNL LKL KDEVGEL SASDTKRFVKLVRKT- EAE 542
S + ++ + G E++ + + + +L ++ + +K++ T +
Sbj ct: 271 HAPSI | FVDEI DSI GSQRI EGEHGDSEVQR- - TMVELLNQLDGFESTQNI KVI MCTNRI D 328
Query: 543 | LNKA 547
| L++A
Sbhjct: 329 | LDEA 333
gi | 3184291 (AC004136) putative DNA pol ynerase |11 gamma subunit [Arabidopsis

t hal i ana]
Length = 1153

Score = 34.0 bits (76), Expect = 5.4
ldentities = 20/63 (31%, Positives = 29/63 (45%

Query: 412 SQSNAVSHVLQRPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHLAAK 471
S NAV P+ L QGP GICGKT T+ L+ + ++ C D ++ K
Shj ct: 472 SLMNAVKRSRI APVYLFQGPRGTGKTSTARI FSAALNCVATEEMKPCGYCKECNDFMSGK 531

Query: 472 LRD 474
+D
Sbhjct: 532 SKD 534

enb| CAB50340. 1| (AJ248287) hypothetical protein [Pyrococcus abyssi]
Length = 333

Score = 34.0 bits (76), Expect = 5.4
Identities = 24/83 (28%, Positives = 41/83 (48%, Gaps = 6/83 (7%

Query: 418 SHVLQRPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHLAAKLRDLGL 477
SHL P+ + P VI A+ Y ++ +DHL+ +N  ++ +L DG
Sbjct: 48 SHLLDI Pl LPVN- - PKELDDVTKAQL- YSYI QLGRDKI LI | GNNNAVSLNVEKEL EDVGF 104

Query: 478 KVWRLTAKSREDVESSVSNLALH 500
KV R+ R + + LALH
Shj ct: 105 KVTRI GGADRTE- - - TAEKLALH 124

gb| AAD44200. 1| AF143772_2 (AF143772) 1S1601-D [ Mycobacteri um avi unj
>gi | 5524323| gb| AAD44216. 1| AF143772_21 ( AF143772)
transposase [ Mycobacteri um avi uni
>gi | 5524342| gb| AAD44235. 1| AF143772_42 (AF143772)

5



1 S1601- D [ Mycobact eri um avi unj
Length = 305

Score = 34.0 bits (76), Expect = 5.4
Identities = 39/155 (25%, Positives = 61/155 (39%, Gaps = 11/155 (7%

Query: 307 QHPDVEGRGY! VRLPNSFQDT- FTLELKPSKTPPPTHLTTGFTAEFI - WKGTSYDRMDA 364
+HPD GR+ PN T T + LT F+ | W S+ R
Sbj ct: 115 RHPDLVGRDFTASAPNQLW/TDLTFVPTWAGVAYVCFLTDAFSRM | GARVASHVRTTW 174

Query: 365 LKKFAI DK- - - - KSI SGYLYYKI LGHQVVDI SFDVPLPKEFSI PNFAQLNSSQSNAVSHV 420
L + + K ++G + GQ |+ L + ++P+ + S NA++
Shjct: 175 LDTI EVARWSRGKMLAGLRCHSDAGSQFTSI RYSERLAEI GAVPSI GTVGDSFDNALAET 234

Query: 421 LQ -RPLSLI QGP- - PGTGKTVTSATI VYHLSKI H 451
+ LI GP PG KTV + LS +H
Shj ct: 235 VNGYYKAELI YGPARPGPVKTVEDVELA- TLSWH 268

sp| Q2137 | LVB_LACLA ACETOLACTATE SYNTHASE LARGE SUBUNI T ( AHAS) ( ACETOHYDROXY- ACI D
SYNTHASE LARGE SUBUNIT) (ALS) >gi|486730]| pir|| S35138
probabl e acetol actate synthase (EC 4.1.3.18) -
Lact ococcus lactis subsp. lactis >gi| 2565157 (U92974)
I'lvB [Lactococcus |actis]
Length = 575

Score = 33.6 bits (75), Expect = 7.0
ldentities = 36/170 (21%, Positives = 75/170 (43%, Gaps = 17/170 (10%

Query: 359 DRMQDALKKFAI DKKSI SGYLYYKI LGHQVVDI SFDVPLPKEF- - - - SI PNFAQLNSSQS 414
+++Qt L + ++ KK + |+ ++ S V+ + F IP + L +
Shjct: 198 EQLQELLTELSVSKKPV------- I 1 AGGE NYSGSVDI FRAFVEKYQ PWSTLLGLGT 250

Query: 415 NAVSHVLQRPLSLI QGPPGTGKTVTSATI VYHLSKI HKDRI LVCAPS- - - - NVAVDHLAA 470
+SH LQ ++ + G + A + +L DR+ V P+ N V H+
Shjct: 251 LPI SHELQLGVAGVHGSYAANVALVEADY! | NLGSRFDDRV- VSNPAKFAKNAVWAHI DI 309

Query: 471 KLRDLGLKVVRLTAKSREDVESSVSNLALHNLVGRGAKGELKNLLKLKDE 520
+LG K+V+ D+++++S L N V +K +++ K++
Shj ct: 310 DAAELG Kl VKTDI Pl LSDLKAALSRLLQLNKVRTDFNDW KTVI ENKEK 358

sp| (56243| UVRB_THETH EXClI NUCLEASE ABC SUBUNI T B >gi | 1325924| dbj | BAAO8653| (D49912) WrB
[ Ther mus t her mophi | us]
Length = 665

Score = 33.6 bits (75), Expect = 7.0
ldentities = 19/46 (41%, Positives = 26/46 (56%, Gaps = 4/46 (8%

Query: 430 GPPGTGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHLAAKLRDL 475
G GIKTVT A ++ L + LV AP+ + LAA+ R+L
Shjct: 36 GATGTGKTVTMAKVI EALGR- - - - PALVLAPNKI LAAQLAAEFREL 77

enb| CAB11558. 1| (Z98866) simlar to ATPases associated with various cellular
activities (AAA); cDNA EST yk4119g8.5 comes fromthis
gene; cDNA EST yk361e3.5 cones fromthis gene; cDNA EST
EMBL: C13357 conmes fromthis gene; cDNA EST EMBL: D74251

Length = 416

Score = 33.6 bits (75), Expect = 7.0
ldentities = 35/156 (22%, Positives = 66/156 (41%, Gaps = 21/156 (13%

Query: 427 LI QGPPGIGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHLAAKLRDLGLKVVR- LTAK 485
L+ GPPGIKT+ + + +H C V+ L K G ++VR L
Shjct: 197 LLFGPPGTGKTLLARAVAHHTE- -------- CTFI RVSGSELVQKFI GEGARWRELFVM 247

Query: 486 SREDVESSVSNLALHNL- - - - VGRGAKGEL KNLLKLKDEVGEL SASDTKRFVKLVRKTEA 541
+RE S + + ++ \Y + G+ + + + + +L + + +K++ T
Shj ct: 248 AREHAPSI | FVDEI DSI GSSRVEGSSGGDSEVQRTM.ELLNQLDGFEATKNI KVI MAT- - 305

Query: 542 ElI LNKADVWCCTCVGAGDKRLDTKFRTVLI DESTQA 577
N+ D++ + G R+tD K DE +A
Shj ct: 306 ---NRI DI LDPALLRPG - Rl DRKI EFPAPDEKARA 336

enb| CAA09623| (AJ011482) hypot hetical protein [Porcine transmssible
gastroenteritis virus]
Length = 2121

Score = 33.6 bits (75), Expect = 7.0
ldentities = 39/162 (24%, Positives = 70/162 (43%, Gaps = 25/162 (15%

Query: 330 LELKPSKTPPPTHLTTGFTAEFI WKGTSYDRMQDALKKF- - - - - Al DKKS| SGY- - - - - L 379
L+ + SKTPP+ +FT | KT + ot ++ KSSY +
Sbj ct: 1740 LQWEASKTKPPLNRNSVFTCFQ SKDTKI QUGEFVFEQSEYGSDSVYYKSTSTYKLTPGM 1799

Query: 380 YYKI LGHQVVDI SFDVPLPKE- - - - - - - - FSI PNFAQLNSSQSNAVSHVLQRPLSLI QGP 431



++ HV + + + +E + + N A+ ++ + ++ o+ |
Sbhj ct: 1800 | FVLTSHNVSPLKAPI LVNQEKYNTI SKLYPVFNI AEAYNTLVPYYQM GKQKFTTI QGP 1859

Query: 432 PGIGKT- - VTSATI VYHLSKI HKDRI LVCAPSNVAVDHLAAK 471
PG+G&K+ V +Y + R+ ASt ADL K
Sbj ct: 1860 PGSGKSHCVI GLGLYY----- PQARI VYTACSHAAVDALCEK 1896

sp| P54814| PRS8_MANSE 26S PROTEASE REGULATORY SUBUNIT 8 (18-56 PROTEIN) >gi| 1167963
(U43728) 18-56 protein [Manduca sextal
Length = 402

Score = 33.2 bits (74), Expect = 9.2
ldentities = 32/ 144 (22%, Positives = 63/144 (43%, Gaps = 21/144 (14%

Query: 427 LI QGPPGIGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHLAAKLRDLGLKVVR- LTAK 485
L+ GPPGTGKT+ + + +H C V+ L K G ++VR L
Shjct: 183 LLYGPPGIGKTLLARAVAHHTE- -------- CTFI RVSGSELVQKFI GEGSRWRELFVM 233

Query: 486 SREDVESSVSNLALHNL- - - - VGRGAKGEL KNLLKLKDEVGEL SASDTKRFVKLVRKTEA 541
+RE S + + o+ + G+ G+ + ++ + +L  + 4+ K+ T
Shj ct: 234 AREHAPSI | FVDEI DSI GSSRI ESGSGGDSEVQRTM_ELLNQLDGFEATKNI KVI MAT- - 291

Query: 542 ElI LNKADVWCCTCVGAGDKRLDTK 565
N+ D+ + G R+tD K
Sbjct: 292 ---NRI DI LDPALLRPG - RI DRK 310

gb| AAC55658. 1| (U51931) helicase [Beet yellow stunt virus]
Length = 710

Score = 33.2 bits (74), Expect = 9.2
Identities = 29/102 (28%, Positives = 50/102 (48%, Gaps = 12/102 (11%

Query: 405 NFAQLNSSQSNAVSHVLQRPLSLI QGPPGTGKTVTSATI VYHLSKI H- KDRI LVCAPSNV 463
+F + NSS N + + L + PPG &KT T++ K+H K+RILV ~ +
Shj ct: 293 SFLRSNSSYRNFI FENDSCRI RLYEAPPGGGKT- - - HTLI ASFVKVHKKNRI LVLTANKS 349

Query: 464 AVDHLAAKLRD------- LGLKVWVRLTAKS- REDVESSVSNL 497
+ + K+ D K+++ +K+ RE+ S+ SN+
Shj ct: 350 SQVEI LKKI NDSLKREHETKTKLLKFASKAERENYPSADSNV 391

sp| 018413| PRS8_DROVE 26S PROTEASE REGULATORY SUBUNI T 8 >gi| 2245467 (U97538) DUG
[ Drosophi | a nel anogast er]
Length = 405

Score = 33.2 bits (74), Expect = 9.2
ldentities = 32/144 (22%, Positives = 63/144 (43%, Gaps = 21/ 144 (14%

Query: 427 LI QGPPGIGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHLAAKLRDLGLKVVR- LTAK 485
L+ GPPGIKT+ + + +H C V+ L K G ++VR L
Shjct: 186 LLYGPPGTGKTLLARAVAHHTE--------- CTFI RVSGSELVQKFI GEGSRWRELFVM 236

Query: 486 SREDVESSVSNLALHNL- - - - VGRGAKGEL KNLLKLKDEVGEL SASDTKRFVKLVRKTEA 541
+RE S + + ++ + G+ G+ + + + + +L + + +K++ T
Shj ct: 237 AREHAPSI | FVDEI DSI GSSRI ESGSGGDSEVQRTM_ELLNQLDGFEATKNI KVI MAT- - 294

Query: 542 El LNKADVVCCTCVGAGDKRLDTK 565
N+ D++ + G R+tD K
Shj ct: 295 ---NRI DI LDPALLRPG - RI DRK 313

gi | 2815905 (AF043734) Pros45 proteosone subunit honol og [ Drosophila
mel anogast er]
Length = 405

Score = 33.2 bits (74), Expect = 9.2
ldentities = 32/144 (22%, Positives = 63/144 (43%, Gaps = 21/ 144 (14%

Query: 427 LI QGPPGIGKTVTSATI VYHLSKI HKDRI LVCAPSNVAVDHL AAKLRDLGLKVVR- LTAK 485
L+ GPPGIKT+ + + +H C V+ L K G ++VR L
Sbjct: 186 LLYGPPGIGKTLLARAVAHHTE--------- CTFI RVSGSELVQKFI GEGSRWRELFVM 236

Query: 486 SREDVESSVSNLALHNL- - - - VGRGAKGEL KNLLKLKDEVGEL SASDTKRFVKLVRKTEA 541
+RE S + + ++ + G+ G+ + + + + +L + + +K++ T
Shj ct: 237 AREHAPSI | FVDEI DSI GSSRI ESGSGGDSEVQRTM.ELLNQLDGFEATKNI KVI MAT- - 294

Query: 542 ElI LNKADVWCCTCVGAGDKRLDTK 565
N+ D++ + G R+tD K
Sbhjct: 295 ---NRI Dl LDPALLRPG - RI DRK 313

CPU ti nme: 107. 60 user secs. 1.06 sys. secs 108. 66 total secs.

Dat abase: Non-redundant GenBank CDS

transl ati ons+PDB+Swi ssPr ot +SPupdat e+Pl R
Posted date: Sep 12, 1999 1:55 PM

Nurmber of letters in database: 125,914, 940



Nurmber of sequences in database: 411,205

Lanbda K H

0. 317 0.134 0.394
Gapped
Lanbda K H

0.270 0.0470 0.230

Matri x: BLOSUMG2

Gap Penalties: Existence: 11, Extension: 1

Number of Hits to DB: 239624468

Nunmber of Sequences: 411205

Nunber of extensions: 10249470

Number of successful extensions: 30246

Nunmber of sequences better than 10.0: 120

Nunber of HSP's better than 10.0 wi thout gapping: 65
Nunber of HSP's successfully gapped in prelimtest: 55
Nunber of HSP's that attenpted gapping in prelimtest: 29812
Nunber of HSP's gapped (non-prelin): 197

length of query: 971

I ength of database: 125914940

effective HSP | ength: 58

effective length of query: 913

effective length of database: 102065050

effective search space: 93185390650

ef fective search space used: 93185390650

T 11

A 40

X1: 16 ( 7.3 bits)
X2: 38 (14.8 bits)
X3: 64 (24.9 bits)
S1: 41 (21.7 bits)
S2: 74 (33.2 bits)



Coffee Break

RNA surveillance: watching the defectives

the potential for a conserved mechanism of nonsense-mediated mRNA decay

| (A la Il (B)
Human 486 LELIQGPPGTGKIVISATIVYHLA 5 FPVLVCAPSNIAVDQLTEKIHQTG 94 ILIDE 18
Fission yeast 408 LSLIQGPPGTGETVISASVVYHLA 11 PVLVCAPSNVAVDQLAEKIHRTG 94 VLIDE 18
Brewer's yveast 424 LSLIQGPPGTGETVISATIVYHLS 5 RILVCAPSNVAVDHLAAKLRDLG 52 VLIDE 18
Nematode worm 461 LSLIQGFFGTGRTVVSATIVYHLV 5 HNVLVCSPSNIAVDHLAEKIHETG 53 VLIDE 18

I \ W Wi
Human QLILVGDHCOL 31 LOVOYRMHPALS 114 ASVDAFQGREEDFIILS 20 VALTR 253
Fission yeast QVVLVGDHQQL 31 LVVQYRMHPCLS 114 ASVDAFQGREKDFIILS 20 VALTR 132
Brewer's yeast QVILVGDHQQL 31 LEVQYRMNEYLS 114 ASVDAFQGREKDYIILS 20 VGLTR 170
Nematode worm QLVLVGDHCQL 31 LOVOYRMHEVLS 114 ASVDAFQGREKDYIIVT 20 VAITR 230

The alignment above was constructed from a selection of sequences found to be . lllustrated here is the
helicase domain only, although there is high similarity over most of the length of the proteins (see pairwise alignments). The pattern of
domains |-Vl is characteristic of superfamily type | helicases and sets them apart from the well-known DEAD/H superfamily, also known as
superfamily type Il helicases. There are two domains - | (A) and Il (B) - implicated in ATP-binding and hydrolysis, and one in RNA binding, VI.
Domains la, lll, IV, and V are also characteristic of superfamily type | helicases. The number of amino acids preceding and following the
helicase region is shown in blue; the number of amino acids found between each domain is shown in purple.

Upf1p was used to search the non-redundant protein sequence database using the PSI-BLAST program [3] with standard parameters. Sequences included in the
multiple alignment of the helicase domain were selected from output from the first iteration. The multiple sequence alignment was constructed using ClustalW [4].

[1] Koonin, E.V. (1992) A new group of putative RNA helicases Trends Biochem. Sci. 17, 495-497

[2]Culbertson, M.R. (1999) RNA surveillance: unforseen consequences for gene expression, inherited genetic disorders and cancer Trends Genet. 15, 74-80
[3] Altschul, S. F. et al. (1997) Gapped BLAST and PSI-BLAST: a new generation of protein database search programs. Nucleic Acids Res. 25, 3389-402
[4] Higgins, D. G., Thompson, J. D. and Gibson, T. J. (1996) Using CLUSTAL for multiple sequence alignments. Methods Enzymol 266, 383-402



RENT1, a human homolog of Upf1p, resulting in a
population of truncated proteins, which could be harmful
when targeted to their site of function.

Comments?
Questions?
We would welcome feedback on NCBI's Coffee Break.

Email to: info@ncbi.nIm.nih.gov
Download this article in Adobe Acrobat PDF format




